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PUKFACK TO KlllST KDITION. 


It Heein.s Htraiige wliile in nlmost every l)rrtucli of 
our national iimmifactnrert there ave pritited worlw for 
tho iimtntctinu and guidance of tJioKo etnptoydd, there 
ttltonld 1)0 none on Flax, Tow, and .Into Spiiuiing. It 
nmy witijont injuHticc be Kaid tliat the majority of our 
overRo<M*s know only what on tlie Bubjoot tliey can 
glean from conversation with those wiio have aecjuiied 
tho uciieeHary knowledge by yearn of labour. Oral in- 
foniiation on any >mbjc<d, oa|»criHlly if didicult to obtain^ 
mxxsl of neccKsity I>c more or lese imperfect, eince it 
roquii*CH patient and close ntudy to arquiro a thorough 
knowledge of the \*uriou6 jMkrta of tlie madiinory, thoir 
relations to eacli other, the point<i of dependence of the 
Kcveral jjarts, tabulated oalcniutions, rules for deter¬ 
mining relative a))ccdH, &c. It wjis tlio considemtion 
of these tacts that pix>iiiptcd me to come forward with 
the hints contained in these pages, winch, however 
injporfoct, will, I trust, be of servico to those who may 
have to struggle tlirongh the technical difficulties of 
our trade. 


PETER SHARP. 
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FLAX, TOW, AND JUTE SPINNING. 


INTRODUCTION. 

Flax: its Cultivation^ and Treatment prior to 

Spinning. 

Had my oxpericuce of the spuming trade been limited 
to Ireland I slioiild not Inive attempted in these pages 
to give a description of tl>o cultivutiou of flax and the 
various processes through which it passes previous to 
reaching the spinner, as its cultivation in that country 
is so general that few persons residing tlicrc can fad 
to acquire a knowledge of the growing of flax and 
its treutment prior to its leaving the nands of the 
farmer. In Scotland and England it is different; the 
plant is rarely cultivated in tJiesc countries, hence it is 
almost impossible to practically acquire tliis knowledge. 
Under these circumstances, it may add to the intertist 
of this work if wo give a sliort description of the tlax 
jdant, and th^ manner in which it is grown and mani¬ 
pulated previous to its coming into the hands of tlie 
Kpitmor. 

The botuniciil name of the flax plant, which is so much 
cultivated all over the woi-ld, growing wild in Egypt 
and some parts of Asia, is Liiium C/sifutunimuin. It is an 
annual, it is cultivated in this coimtry in summer; in 
Egypt it ripens ami comes to perteotion in the whiter. 
'I’lie fAnum Catharticum is the only plant of this family 
indigenous to these countries. As its name implies, it 
possessos laxative and diuretic properties, and is still 
occasionally gatliered and administered as a domestic 
medicine. In Latin the generic name is linum, in 
Greek it is Hnon, in Gei-man lein, in French Un, in Irish 
len, in Welsh Win, in Russian lenn; in Scottish, ancientlp^ 
lin, now lini; in Egyptian, accoi*ding to Dr Birch, it 
was ihenu. 

B 
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The flax plant grows to a height of from three to four 
^ feet under cultivation j the stem branches more or less 
iiccordiiig to the degi-ec to which it is crowded by tlie 
other plants. The leaves ai-e alternate, linear, lanceolate, 
and, like the stem, wnootli. The flowers, airanged in 
a loose panicle, arc about an incli in diameter. Tlie parts 
of the flower are veiy regular, and are all in fives. The 
calyx consists of five green sepals; the petals are large, 
of a fine purplish blue colour, and fall very soon Hfter 
the flower opens. Within the petals an; five stamens 
surrounding the pistil, which consists of an ovary ami 
five separate styles. The ovary, or lower part of the 
pistil, in ripening becomes the seed vessel or boll. 
As it matures the styles fall away, leaving a little 
point nt the top of the ladl. When the young ovary 
IS cut through at flowuriiig time it only shows five 
cells or divisions, with two ovules in each. As the 
ovules mature to become seeds a partition is formed 
tlirongli each of these cells or divisions, so that the ripe 
boll, when cut open, appears ten-celled, with a seed m 
each cell. The seed is too well known to rc<piiro 
description. Its skin is smooth and polished, being 
covered v/ith a kind of mucilage, winch is readily soluble 
in hot water. This mucilage, diKSolvecf in water, is 
popularly used, under the name of “flax-seed tea,” as a 
bland and snotbing drink in variovis inflammatory dis¬ 
eases. The seeds contain a large quantity of oil, and the 
plant is often cultivated for tliis ]iroduot uloiio. By 
cold expression 18 to 20 per cent, of oil is oVjtaiiied, 
and by the aid of beat 22 to 27 per cent. The seetls 
are usually heated before they ai-e pressed, as the yhdd 
of oil is greater, and it is much freer of mucilage than 
that obtained by pressing the seeds without heat. The 
most powerful hydraulic presses are used in expressing 
the oil from flax seed, the seed beiflg previously 
bruised by heavy rollers; and the product, the linseed 
oil, is largely used in painting. When exposed to 
the air it gradually thickens, and finally dries into a 
hard transparent varnish. This drying property, which 
makes it so useful in painting, is due to the abeorp- 
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tion of oxygen from the air, and this tendency is 
much increased by boiling it with litliargo and other , 
substances. This oil, jnst as it comes from the press, is 
knownhi commerce as ‘‘raw oit/’ \yhile the other is called 
“ boiled oil.” The cake left in the press after tlie oil has 
been extracted is known as oilcake, and is much used as 
a food for cattle. Jt is, however, the fibre which gives 
the flax plant its greatest value. A stem of the plant 
Ijaving been out across, wo find the centre occiipiccl by 
pith; outside this is a layer of ordinary woody fibres; 
tluui tlic liber or iimer bark, whicii consists of very 
long and remarkably tough fibres; and, outside all, a 
bark covered by a skin or cpidevinis. The object of all 
the processes of rotting, breaking, scutching, Ac., is 
to woparate tlio fibres of tlie Hlier or inner bark from 
nil tlie other portions. Ireland is the only one of 
our tlircc countries which grows flax to any extent; 
Seolland grows none (ulthougli attempts arc now being 
nia<le to redntroduce its cultivation^, and England very 
little. The selection of proper soil for flax is an im- 
2 )ortant matter; a sound, deep, friable loatn is generally 
accepted as th<‘ bent. I do not profess to know, and if 
I did it would not be uiy province to go into the flax 
ogricultunstVcxpcnunce of the soil wTiicli grows tlio 
host aud most profitable crops: it is sufficient to know 
that flax requires the same care in this respect that 
any of our ordinary cereals do. 'rhe preparation of the 
soil is another important matter, but I may say, as in 
the last case, that the pninary preparations are similar 
to those of ordinary gi^ain crojis. The seed generally 
used in Ireland is Kiga and Dutch, very little home- 
giown being sown. On the thickness of the sowing, 
however, depends to a certain extent the quality of the 
fibre, 2 to 2 ^ bushels per English statute acre being an 
average. When flax is grown principally for the seed, 
it is sown thinly; and a cbaractoiistic of the flax plant 
is that, when sown thin, it throws out a great number of 
branches in bush form, rendering the fibre coarse, but 
giving a large yield of seed. When sown thickly, it 
grows in the form of a straight stalk, with only small 
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leaves braucliing out at short iotervals, and on the tot> 
it canies only a few seed bulls. After the flax attains 
one or two inches in height, it is enrofnily weeded, evoiy 
precaution being taken to avoid crushing the young 
plant during the process. After this, little attention 
IS needed until the flax attains its full growtii. The 
proper time to pull the flax is a loneh disputed point. 
The state of tiie bolls is the means by which it is 
generally determined, some pulling it when tliey are in 
an almost green state, othciu when they turn yellow, 
while the majority pull it when in a nieduun state, liy 
early pulling a fine quality of fibre is obtained. Jn the 
oldest state a greater yield is obtained, bnttlie modiinn 
produces the gientest possible umoimt of fibre com¬ 
patible with a good marketable quality. ' Some deter¬ 
mine the state of the flax by the appearance of the 
stalk, and begin pulling when front one-thml to two- 
thirds of the stalk is yellow from the' bottom. 

Instead of cutting the flux, like other cereal crons, 
the stalks are ]>u]led, which is u simple process, tlie 

f dants being caught near the middle with the riglit 
innd and pulled «ir jerked out by the root, the root 
being ojily tw(t or three iiiclies long. Cine must he 
exercised in keeping the roofs all even, ns otherwise 
a great amount of unnecessary work is added to 
the aultseqneiit pr(*ceH8es, and hacklcrs know how 
troublesome badly handled and uneven flax is to deal 
with. In this matter of evenness Archangel flax is 
the best cared for amwig llu.ssi.'m flaxes, ('ontinental 
flax(-s, such .as Flemisl. or French, are also usually very 
well haudled. Up to this stage flax cultivation gene¬ 
rally is much the same, but the subsequent processes 
vary in detail in the same and diflerent countries, 
lu order to free the fibre from the woody part, or rather 
to remove the gummy substance which causes tbenr to 
adhere, rotting the woody part is resorted to. For tliis 
purpose the flax is put into dams filled with water, 
these arc called retting or rotting dame, and this 
process is by far tho most delicate operation the flax 
undergoes. Referring to the description of the plant 
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previously given, the fibre is shown to be on the outside, 
so to speak, and not on the inside, as is often supposed, 
iviidhence the great difficulty iu getting rid of this wood. 

Retting dams vary in size; iu h-eland they are gene¬ 
rally about twenty-five feet long by ten feet wide and 
four feet deep. They must be thoroughly watertight, 
and after the flax is put in no water is admitted or run 
off until the flax is taken out. Water containing lime 
is always avoided, and iron in it gives the flax a rusty, 
or wijat spinners call a foxv, colour. 

Tlie colour is also affectei by other causes. JIuoh de¬ 
pends on the nature of the soil in whieh the dam is. lii 
Ireland a rich blue, or what is called a clay colour, is 
liked best. The beets or sheaves are now put into the 
<lam in rows, roots dowjiwards, one row above the other 
until the dam is full, then they are covered with rag¬ 
weeds and sods, and sunk witii stones until the flax 
is below the surface. Now comes tlio necessity for close 
attention on the part of the fnrjuer. If the weather is 
warm ferinontation sets in after a day or two, and the 
flax is generally rea<ly for taking out on the thirteenth 
or fourteenth day. About this time take three or four 
reeds, and you will find that they ate covered with 
a greenish substance. If’ the fibre can be removed 
from the surface by delicately passing it through the 
finger and thumb, it is an immishikeable sign that it is 
in a condition to leave the dam. Again, if by gently 
bending tliem over tlie forefinger the woody part 
starts from the fibre, it is clearly in a condition to be 
taken out. Another way is to take ten inches or so 
•of the stalk, and, if ready, the wood or bone should 
draw out clean from the fibre without breaking. The 
beets are then distributed at convenient distances across 
a field, and spread out thinly and evenly in rows. • 
A process' of steeping in tanks in hot water has been 
tried by Schenk, &c., and indeed English flax, which is 
principally grown about Selby, in Yorkshire, is hot- 
water steeped, and a great many different ways have 
been suggested and tried to make this operation safer 
and surer'. 
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A day or two after being spread the fibre is v^ry uii- 
willing to leave the wood, but in another day or two it 
contracted and by rubbing In'tween the fingers tlio wood 
will crack and fly aflF; then it is ready for lifting, 
tying in bunches, and storing for the scutch-inilJ. 
Anotner method, and one ^Wlicll is said to improve the 
quality of the flux, is to put it in stocks in tliu field and 
dry it. stack it until the succeeding year, and then 
put it through steeping and grassing as before. TIkj 
best flax got from the Continent (Convtrui) is steeped iu 
ninning water’—the river Lys- which, altliough not 
stagnant, bus the property of causing fermentation, and 
gives it a fine cream colour. 'J'ho flnest qualiticH of tiiia 
flax, after being stooped and dried, are stacked until the 
folhjwing year, and then steeped a second time. The 
highest price for this flax would now he about £160 
per ton, but flax has been bought for a special piupose, 
costing £235 per ton, u gixjat coutnist when compared 
with low Kuseian at, say, £24. 

Scntchinjf. —We now coinc to the scntching—aprocesK 
for separating the wood from tho fibre, and most of us 
know that very often it is not well done. There arc twi> 
ways adopted, mill or nowei*, and liaud-scutching. In 
Ireland it is mostly miu-scnbbcd, and tho process is as 
follows;—The flax is taken to the mill after grassing, and 
its first process is to gn through three fluted iron rollers 
for the purpose of breaking the M'Oo< 1 into small bite, leav^ 
ing the stalka pliable and so manageable by tho scutching 
handle. This machine is very simple in construction. 
On a shaft diivon by water or steam, making about 200 
revolutions per minute, we have the handTo, which is 
similar in appearance to the blade of a wind-mill, having 
.three blades made of wood, and, like a butcher’s chopper, 
thick at tho back and tapering on one side to a pretty 
sharp edge, the plain side being placed next tho stock. 
This handle is made to revolve close to a wooden or 
metal upright stock, at the back of which the man stands, 
putting the flax over the top and allowing the blades to 
strike it and so clear off the wood. On the Continent 
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flax tfl principally hand-scutched, hi some parts of 
Ireland the hand-scutcbing system prevails, but as^ 
practised there it is injuriot^s to the flax. This pro¬ 
cess is as followsThe flax is taken, after being on 
the grass, and spread over a rock, underneath ^)ich 
is placed a low hre of peats, which causes the woody 
part to become brittle, but at tho same time robs 
the fibre of a certain amount of its oily nature, 
which, of coxirsc, deteriorates its value. It is then 
placed on a fluted hardwood board called a flax breaker, 
and another board is made to close on it, thu^s break¬ 
ing tho wood which has been rendered extra brittle 
by fire. It is then placed on a wooden erection and 
scutched by hand. On the Continent they are much 
more careful. They use no Are, and clean the fibre 
with much patience, diligence, and care, especially in 
Holland, Belgium, and France, thus obtaining n higher 

E rice. 'J'ho Itussians generally prepare their flax very 
adly, and attempts are being made to get the Russian 
Government to disseminate better knowledge as to its 
proper manipulation. 


For tho following bibles wo arc indebted to the 
Secretary of tlio Flax Supply Association, Belfast:— 


Flax tSaowK is Kottorr. 


Countries. 

Stataie Acre*. 

Stoneijter Acre 

1 

Ton*. 

AuAtria,.... 

178,366 

50,417 

4920 

54,852 

Hunffftrv...1 

4098 

12,915 


53,M5 
66,398 
83,147 
36,531 


France,... 

OArmanv « 

56 07 

23,356 


35*98 

8.115 

Italy,. 

129,310 

24*74 

20.000 


3,788,197 

97,802 

460,268 

21*00 

497,341 

PrtlAnrI * 

34*62 

21,167 

Canoaaia. ... .... 

15*30 

43.041 

IrelanJ.. 

46,158 

84*92 

10,073 
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Grown ik Irrlani). 



805.. . . 

806.. 

807. 

898. 

809. 

1900 . 

1901 . 

1902 . 

1603. 

1904... . 
Avet^o 

I * I 


AcTM under 
. Flex. 


95.202 

72.253 

45,576 

;^,489 

84,989 

47.451 

55,442 

49,742 

44,685 

44,293 

52,412 

46,158 


Yield per Acre. 
Blooee. 


21*80 
24-02 
23 03 
29*14 
30*83 
31*06 
36*93 
35*30 
28*87 
29*15 
28*40 
34 9*2 


12,972 

10,844 

6,818 

6,281 

6,743 

9,479 

12,797 

10,976 

8,064 

8,069 

9,304 

10,073 


Imports and Eypo&tb op Flax, I&iland. 



1895 



1897 


neh 
Producuoo. 
Tone. 


12,972 

10,844 

6,818 

6,261 

6,743 

9,479 

12,797 


1899 . 6,743 

1900 . 9,479 

1901 . 12,797 

1902 . 20,975 

1903 . 8.064 

1904 . 8,069 

ATsnge. 9,304 

1905 . 19,073 


tmporte. 

Tone. 


35,506 

36,650 

37.715 

34,440 

40,145 

31,563 

28,785 

29,727 

38,168 

33,024 

34,572 

40,063 


Exporti. 

Toni 


6 

4,565 

4,446 

3,634 

3,438 

3,789 




4,129 

3.487 

3,446 

4,002 

2,771 


Net Supply'. 
Tone 



37,253 

37,743 

36,573 

42,745 

37,647 

39,874 

47,365 
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A SUOUT IllbTORY OF Y\k\ SPINNING. 

Having given an idea of the manner in which flax is 
cultivated and treated befoi*o coming to \ib, I can 
hardly refrain from giving a few ]>urticulai*8 of the 
liistory of the art of spinning. Wo have proof of tlie 
antiquity of the art of fipinning and the appliances used 
from the repreaentatious on the tuinlw of Egypt. • Those 
H(5idptni*ed representations arc of women spinning with 
tlic spindle and distaff, and arc of a very ancient date, 
stretching back to the days of Mo8<*s, and oven beyond. 
There can be little doubt tliat >Nhcn the children of 
Israel were resident in Egypt they acquired some of 
the proficiency in the art <»f sjiiuning for which the 
Kgyptiaiis were distinguished: for tlioy had scaicoly 
loft Egypt when wo arc told (Ex. xxxv. 25) that *‘all 
the women that wore wise-hcartod did spin with their 
Jlands, and brought that which they had SDun, both of 
blue, and of pmple, ajid of scarlet, and fine Imcii, to 
adorn the tabernacle in the wildernosB.” When Pharaoh 
wished to honour Joseph “ he took his ring from off his 
hand, and put it upon Josoplfs hand, and arrayed him 
ill vestmes of fine lioen *’ (Gon. xli. 42). The spindle 
and distaff spread all over the world, and were found 
with almost all people; yet simple as the spindle and 
distaff were, some trib^ never made the discovery, 
but continued twisting fibres by rolling them between 
the palm and thigh. At the discovci'ica of the Lake 
dwelling in Switzerland, in ldG5, spindles to the num¬ 
ber of about forty wore discovered that must have 
l>een at least 3000 years old. As to the time of'the 
introduction of the spinuing-wheel we have evidence 
from a manuscript in tlie British Museum of its in¬ 
vention about the beginning of the 14th century. In 
it a woman is represented standing and moving the 
wheel with the right hand. Two centuries later, 1533, 
the wheel at which the spinner sat and turned with her 
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foot waa said to have been invented by a citizen of 
Brunswick. Tliis was a great advance; but im- 
provenients continued to- be uinde on it from time to 
time, and tlie greatest was the discovery of the two- 
handed wheel, whicli enabled the spinner to spin two 
threads at once, made about the year 1764. Notwith- 
staiicHng the great superiority of this wheel over Jill 
previous methods, the spindle and distufr continued 
in common use in these countries down to the beginning 
of this century, and even to i-ecent yeara. Mr E. Ih 
Taylor, in his “ Early History of Mankind ” (186.5), says 
that a few years ago a woman was seen by a friend of 
his jn the Island of Islay spinning flax with a spindle, 
which was simply u bit of stick with a potato stuck oii 
the end of it. 

The firet mill for spiiiuiiig flax by machinery was 
erected at Darlington, in the comity of Durham. In 
the year J787 .John Kendrew, optumin, ami Thomas 
Ponthouse, clockiuaker, eueouragid bj^ the successful 
spinning of cotton by machinery, applied for a patent 
for the Hpiiming of flux, hemp, tow, and wool, which they 
obtaineu, and immediately thercuftora mill was erectr-d 
by them. The fii-st spinning mill crcctdtl in Scotland 
(for flax) wus at Brighton, near Glamis, in the year 
1790. The first in Jn-laiid was at Cork, some ten years 
later. About the siime time two small mills wove 
erected in the county of Antrim, one near Ballymena 
and one at Crumliu. In 1829 the first movement was 
made to introduce flax spinning by steam power in the 
capital of Ulster. 

The art of spinning by machinery lias been brought 
almost to perfection: the old-fasbioned ways of our 
grandmothers are fast disappearing; if indeed they ai-o 
not entirely things of the past. We have now enormous 
mills, spinning, in some cases, as much yam per day as 
■would go round the world two, three, or four times, 
with a regulaiity in size and evenness which is beyond 
the powers of the spuining-wheel, not to speak of the 
spindle and distaff, with labour comparatively nothing 
to the- many hours of hand-work formerly required to do 
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what is now looked upon as a trifle. Yet, with all our^ 
improvements in flax machinery, wo arc not able to 
surpass, if indeed wo can t)qual, the spjiuiing feats 
of the ancient Egj^ptianB. A* corslet of lineu, pre- 
soutod by Amasis, king of Egypt, to the Lacede¬ 
monians, was ornamented with numerous flguros of 
animals worked in gold. Each thread of the corslet 
“ was worthy,” the ancient historian Herodotus tells ne, 
‘‘of admiration; for, tliongli very fine, every one was com¬ 
posed of 360 other threads, all distinct' The spin¬ 
ning,” ho udils, ‘‘was so marvellously fine that one 
similar was dedicated to Minerva at Rhodes, and frag¬ 
ments of it wore long preserved as an example of exceed¬ 
ing cunning workmanship.” Sir Gardiiun* Wilkinson 
tells of some liiu^u taken from mummies being to the 
touch compamblo to silk, and not interior in texture to 
our finest cambric. Uno specimen had 540 threads or 270 
double threads in the wai*p, and the limited proportion 
of no in the weft, to the inch, equal to tho amazing 
fineness of 475 poriei's, or 95^ in the warp and 38*^^ in 
tho weft. Mr Wanleu says, “The vciy nncHt cambriu 
or linou of tbo present day looks coarse beside those 
Rpcoiineiis of the Egyptian looms in tho days of tho 
Pharaohs; indeed, so fine’and beautiful were they that 
it is wonderful how tho yarn could have been pro¬ 
duced or a fine enough reed found for weaving them 
through,” The grc.atest teat in spinning lino yarn in 
modern days by hand was accomplished by a girl in 
County Down, Ireland. Jii the year 1KI5, Catlierme 
Woods, of Dunmoro, near Ballynaliincb. County Down,, 
about tlurteen ycal's of age, spun a liank of linen yarn 
of 12 outs, each cut 120 threads of 2^ yard reel, w'hich 
weighed 10 grains-700 hanks per 1 lb. avoirdupois, 
which equals 8400 leas or cute per lb. For this extra¬ 
ordinary and perhaps unequalled feat a premium of 
fifteen guineas was awarded by the Linen Board of 
Ireland. The finest yam practically spun by machinery 
is 400 leas, although a small sample for exhibition of 
800 leas per lb. has been spun; and to fully appreciate 
Kate Woods' performance, it is worth noting that 17| lbs. 
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,of yam ench as she spun would contain a thread more 
than equal to the circumference of the earth. The 
Egyptians were the great*manufactuiing people of the 
ancient world. They occupied in this respect a position 
similar to our. own in modern times; and let us hope 
that, nnlike them, we may continue to rank first. 

We close this Introduction with tables from the Belfast 
J^inen Trade Report, and from the Secretary of Belfast 
Flax Supply Association, showing the number of spindles 
iu tlie different flax-spinning countries, imports, exports, 
<&c., also comparative prices of yarns and cloth at 
various dates. 


Smi>LS8 

rK DirKERlKT CoUMT&lJfiS. 


IrelflAd) ... 


4 4 

1905 

9 4 4 

851,386 

160,085 

Scotland. 



1905 

4 • 

England and Wales» 

• 

1905 

4 4 

49.941 

Auatna* H un gary, 


1903 

, 

280.414 

Bclgiom, 

♦ 11 


1902 


280.000 

France* . . 



1902 

* s 

455.838 

Qcnnanj* 

• • 

4 « 

1902 

4 

205.706 

Holland,. . 

• 

* . 9 

1806 

4 » 4 

8.000 

Ruceia, . 



1902 

4 4 4 

300.000 

Italy, . •. 



1902 


77,000 

Power 

Locus IK 

DiFFtEEKT Countries. 

Ireland, ... 



1905 

... • 

34.498 

Scotland, 

, 

• • 

1905 


17.1S5 

England and Wales, 

, % 

1905 

aa« 

4.424 

Auitria-U uneary 1 

• # 

1895 

4 4 

8,367 

Belgium, 

Germany, 


4 4 

1000 

4 4 

3.400 

% • 


1895 


7,567 

Holland, 

^ 4 # 

• « 

1891 

• 4 

1.200 

France, . . 

• 1 9 

• • 

... 1891 

• 4 

18.083 

Ruaaia, . . 

4 

♦ a 

1880 


7.312 

Italy, 

4 • 

$ 9 

... 1902 

♦ ♦a 

3.500 

... 

4 


1884 

^ ^ # 

286 

Norway,... 



1880 

^ • 

120 

Spain, ... 



1876 

^ ^ ^ 

1.000 


Ncmbkb of Spismiso Spimdlis ok Flax, HsHr, ako Jcte ik 
TBS Umitbd Kinodou IK THB Ykab 4905. 



FUz SpimiJQff 

HNDpSpinntag 

SpindlAB. 

Juto Bptniiing 
SpltraleL 


38,660 

160,085 

812,952 

25,123 

1,534 

7,090 

3,448 

257,040 

3,450 


Treland .... 

% 

1 

mssm 

S3,747 

263.938 
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lUPOBTS OF Fl^x, Tow, AVt> CoOlLLA TO U^flTBD KlNOOOM 

FROM 1890 TO 2905. 



Into • 

United KiBgdoii). 

- 4 

Into Dundee. 

Into 8{x Scottish Ports— 
Dundee. Arbrooth, 
MontroM. Alwrdeen, 
ICirkcftblv. And Leith. 

1 

Tons. 

Toss 

Tone. 

1896 ' 

79»099 


48,256 

1897 

80,188 


52.545 

1808 

82.060 

24,747 

55.948 

1809 

80.979 

21,514 

52.043 

1900 

58.442 

12.754 

35.411 

1001 

75.565 

1H.r>H5 

41.151 

1002 

75.420 

15.417 

30,550 

1908 

1H.701 

20.231 

40.(384 

11)04 

74.917 

14.85-1 

56.780 

1903 

90.008 

18.103 

59,374 


Exportation of Linbk Yahsh (in L«».) and Makufactoek^ (ik Yds.) 
PROF TIJS UnITKD KiNODOM FROftJ J890 Tt> 1005. 



LmcD Ysms 

1 Linen 

UsnuFACtures 


Linen Ysmib 

Linen 

Usnufooturas. 


, Lhe 

Ysrds 


L1i& 

Yftrde 

1896 

1 18.462.500 

174.208,000 

1901 

12.971,100 

150,215 :ioo 

1897 

18.5(>5.9(K) 

1 164,583.490 

1902 

14,370.000 

l63.i2H.(KK> 

1898 

17.355,400 

148,001.600 

1903 

14,090.400 

154.945,000 

1809 

18.152.400 

! 174,270.000 

1904 

14.750,500 

16],763,200 

1900 

16.347,100 

1 

154.708.200 

1905 

1 

14.694,300 

183,445,900 


Aykragr Piucb of YAJtxa ?b& Bcndlb in 

iRBLAND. Ordinary Lins 




Wdt No. 100. 




1893. 

ilH 

1807. 

3/11 

1901, 

*/- \ 

1004. 

3/9 

1894. 

3/fl 

1898. 

s/ii 

looa 

Jitj 

1905. 

4/14 

1896. 

S/- 

1899. 

3/41 

1008. 

1006. 

5/3 

1896. 

3/l| 

1900. 

4/3 
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HAOKLING, 


The procoaa through which flax first passes in a spuming 
mill is called hackling* Describing the various procossos 
in this department is comparativelv simple : tno groat 
difficulty consists in describing the exact manner in 
which the various flaxes shouM be treated^ their variety 
is so great, and the different purposew for whicli tlu^ 
different and also the same sorts aro afterwards used. 
When wo consider, not only tlio number of different 
countries from which wc aro mipplied, but the diftbrent 
qualities in each, it will be cosily understood that 
nothing short of a long pnactical training will enable 
any <nic to decide os to the way in which any particular 
lot of flax should be ti*eated, or the yarn it would best 
suit, cHpocially if a large variety of uuml>ors arc being 
spun. 

In coimectum with mills in Ireland, where the flax in 
bong] it as u rule direct from the funnel's, each separate 
lot i« ticketed, and the prices entered ou being wart'- 
housed, with remarks as to whether they are suitable 
for prime wai-p, ordinary warp, or weft; and this* 
with the price paid, if judiciously' bought, coupled with 
the current prices of the season m which any particular 
lot is bought, is a guide to the manager to get at the 
particular class of flax he may want for any particular 
purpose. At the same time it must be distinctly under¬ 
stood that oacli lot of flax must be closely examined 
independent entirely of cost, and the particular yarn 
for which it is best adapted being determined, the treat- 
meut in hackling can then be accordingly i-ogulated. 
Flax suitable for warp inodium numbers may cost the 
same as' flax for fine wefts, &c. The same remarks 
apply to Continental flaxes, where these are bought in 
ue satne way, from the grower or dealer, as the case 
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may be* lu every coaceru we may presume that a 
system is adopted! for canying out this sepaiation of 
lots, and further keeping the results of each distinct all 
through this department, until^t the eud the cost for 
the various nun^eis or sorts is obtTained* It would be 
impossible for us to give the correct system to be 
adopted, for in various places we will find excellent 
aystoms, although {Uffering considerably iu detsiil, any 
one of which would posHibly not work efficiently in any 
other concern, the reason for this bein^, that the matured 
method has grown with the place, winch may have boon 
originally small, and many of the details arisen from 
peculiar varieties in their situation, &c., &c. 

Koitgking, —In Ireland we luay safely say all flax 
undergoes the process knoivn as roughing.'* We will 
suppose the flax has passed from the rough flax store to 
the roughing department. Wt* will afteiwards refer to 
the Scotch mode of treatment. Irish flax, especially mill- 
acutched, is, as a rule, so carelessly handled by farmers 
and scutchei's, that, if for no otlier purpose than sriuariug 
the flax, it would require to go through some process 
for this purpose before going to tlio machiuos. In 
“roughing,” tRe flax is divided into pieces of a certain 
si^se—this l^^ing regulated acconliug to the description 
of flax. The squaring” is first accomplished by the 
rougher,” who has a hackle before him, and by placing 
the root end of the flax in the hackle, and holding the 
piece at the opposite or “ crop ” end, then pulling the 

{ >iece out, the fibres that were loose and straggling are 
eft in tlie hackle, which are taken out and placed evenly 
on the piece—this operation being termed ** dropping ”— 
further “squaring” being done ny the hand. In some 
places both ends are “di’opped.” The piece is then 
drawji across tlia hackle and opened up, lumps, knote, 
and any coarse tow which may have been left in 
the ends being removed. As each end is finished on 
the hacHe, the loose straggling fibres still left are 
broken off by means of a “ touen pin/^ A lap is now 
put on the piece so as to keep these separate in forming 
0 
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a bundle, which is now pnescd on to the machine room. 
In the machine room skill and practical experience 
are required to hackle the ditferent flaxes witlr the 
machines best adapted with gradation and number of 
hackles, and to regulate tiic speeds of shot^ts and head. 

Ill Scotland, where the trade is principally dry 
spinning, and tlie numbers consequently heavy, ^4 lea 
(2 lbs.) being practically the finest number spun, 
“roughing” the flax before machining is seldom adopted. 
For the higher marks of Riga and Pernau wo think 
this a very great mistake, as spinners sufter far more 
through loss of yield than would repay “ roughing.” and 
have lino not so evenly out as it avouUI be if it were 
put on the machines after “roughing.” In the better 
marks of Arcliangel Rjeff, and similar flaxes, the 
omission of “roughing” is not so seriously felt, as the 
flax is gonei-ally oven and tidy. Coaraer flaxes are not 
worth tlie expense of “ roughing.” When “ roughing ” 
is too expensive, “ stacking ’"is sometimes adopted. This 
consists of piecing the flax in double pieces, which 
means the size intended for a holder, “ sqnrnig ” slightly, 
opening on the hackle, and breaking the root end. This 
operation is gone through very rapidly, and boys can 
be trained to it, when the expense comes to be little 
more than piecing at the machine without any pre¬ 
paration. 

We now give particulars of five machines which take 
in the range of flaxes used. 

It is not found practicable to make maciiines longer 
than the first one given in the following tables, and also 
to have steady motion; so that, for such fine flax as cut 
line Courtrai for 300 lea, two maciiines are sometimes 
coupled together, which can be easily accomplished. 
This is making a 16, 18, or 20 tooled machine. As the 
gradation of nackles .is more gradual the fibres are 
more gently dealt with, and yield better results. We 
have ^0 given particulars of a machine arranged in 
this way (No. 2). Slow speeds of sheets and heads are 
very essential for fine flax, especially Courtrai. A pair 
of machines working at the above speeds can be attended 
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to by two boys; and the results from slow driving will 
well repay the outlay for the extra machines necessary 
as compared with quick driving. To the machiue No. 8 
the same remarks apply ns* to No. 1 and No. 2 as 
regards slow driving; and, indeed, for flax suitable 
for 200 lea it might be found profitable to couple 
two machines together, and so allow easy gradation of 
hackles; but this is not done so often as for finer imm*- 
bers, for which Nos. 1 ami 2 machines are constructed. 
It will be observed that the first tool is coarser than 
Nos. 1 and 2; but, if the flax has been very well 
“ roughed,” finer miglxt Iks substituted in tliis instance, 
and xvith two machines coupled together tho finishing 
tool would bo 8.5 to 40 or 45 pins por inch, according to 
quality of material. 

Tlio machine of which we give partiuulai's in No. 4 
is a stripper rod machine. In many cases a brush and 
doffur machine is used for this class of flux, and, if a 
strijqicr rod is adopted similar to one given, Mr G-eorge 
Homer, Olouavd l'’o\nidxw, Krltast, attaches a revolving 
brush to keep the pins clean and free from gum. The 
brush revolves alternately slower and quicker than the 
surface speed of tho hackles—whon going quicker it 
cleans the rear side, and when slower, tho front or cut¬ 
ting side of the pins; and by thus arranging tho speed 
of tho brush the hackles strip it of any tow that may 
accimiulute. 

We also give particulars of machines Nos. 5 and (5, for 
iiussian flaxes. Such are used piincipally where coarse 
numbers are spun. 

In Scotland the common practice of driving the 
machines at exceptionally high rates of speed is ruinous 
to the yield of dressed line, besides causing great wear 
and tear to the machines, and spiuners would be very 
much cheaper in every way to have plenty of machines 
and drive slowly. The foregoing machines, in a general 
way, embrace mose used for all classes of the different 
flaxes. 

Infgrsiciioti.—This should be arranged so that in all 
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esses the pins should be point to point. Closer inter* 
section cannot possibly cut the fibre any better. The 
' only exception to thia would bo: where the finishing 
hackle is very fine, it might be judicious to intersect 
in., as the flax might otherwise rasist penetration. 
Neither is it right to open out the sheets at the coarse 
end, as this allows the centre of the piece of flax in 
the holder to pass unprepared to the finer hackles 
before being touched, thus ‘‘slaving” the flax im- 
uecessarily. In order to cut more or less, the speeds of 
either the hackles or head, or both, should be altered. 

Grouping .—The system of properly grouping the 
hackles is very imperfectly understood, especially in 
such places as work the coarser qiialitios of flax, lu 
the coarser tools, this should he careiully looked after. It 
consists in so arranging t)io position of the pins in the 
stocks that the pins iii each will stiiko a difi'erent part 
of the piece of nax in the holder. In order to accom¬ 
plish this, the space botweeu the pins should bo divided 
into as many parts as there are hackles on the sheets, 
and the first pm on each hackle sliould commence with 
the division corresponding to> the number of the hackle 
on the sheet. When a hackle is I'enioved for repail's, 
one of the same “group”—or, in other woids, with the 
pins in the same position—should be substituted. 

Holders ,—These should he kept in a proper state, 
substituting new ones when tlic edges turn up or other¬ 
wise become defective. 

The india-rubber and flannel used should also be 
renewed when either shows that it has lost its holding 
properties. Defective holders allow the flax to be 
^awn out by the hackles. 



H<M. 1 and 3. 

Brush and Doffbr Machine tor Fine Cut Line Cooiitrai Flax. 
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FLAX PREPARING. 


For Wet Sitnnino or Light Numbers. 

In the spiiuiing of yarns the firet process after leaving 
the hackling is “ preparuig.” In “ preparing,” the great 
object aimed at, in obtaining a rove snitable to be 
reduced to the size or lea required, is uniformity com¬ 
bined with the least possible change in the flax after 
it is received from the hackling. Three difterent 
machines—spreader, drawing and roving frames {one 
spi-eadcr, three drawing frames, and one roving frame)— 
generally form a “system,” and what is termed a 
“system” are those frames over which the flax for 
any yarn passes iH'foro going to the spinning room. 
The spreader is in some places, and even bv some 
machine makers, called tlm firat drawing (wlrich it 
really is), but for the sake of simplicity we have adhered 
to the irame foiinerly and still commonly used. The 
flrst duties df an overaeer ai’e to leani the various calcu¬ 
lations required. The principal one of tliese is the di-aft 
calculation* We would not be able to double without 
<iraft or drawings and doubling k the means by which 
wo obtain eiiuolity in the si^e of our yai'ii. Thus, a 
certain number—eight or ten cans—from the spread- 
board are put over the first drawing and united in one in 
the front, and a certain number of these are put ovei* the 
second di*awiiig and united in one, and so with the tim'd 
drawing frame, bo that we would have tlie sliver a great 
deal heavier at the end than it was when first spread. 
Instead of this, however, we want it sinallcr, ana thus 
have draft or drawing. This is accomplished the 
deKveiy roller going feater than the retaining roller iji 
each of the frames; the greater the difference in theii* 
epeeds and diametere the greater the draft. 

In order to understand or to take the draft on a frame, 
you be able to take the q>eed of any particular 
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part, and understand the relation of drivers and driven 
wheels. 

Se'eeds. 

[The speed of the shaft is, say, 130; the circumference 
of the drum, 45 in.; and the pulley circumference, 39 in. 
You require to multiply 130 by 45 and divide by 39 ; 

=150, which is the speed of the pulleys. In 

the lirst place, you have 130, the speed of the shaft. 
Your drum is of 4.5 in. circumference, and every revolu¬ 
tion makes the dram go through a space of 45 in., and 
would take 45 in.of belt in one revolution. If the pulleys 
were 45 in, the speed of them would then bo the same. 
For example, the 45 in. of belt which the drum takes iu 
one revolution would just take the pulleys round once, or 
go through 45 in. Again, if the pulleys were twice the 
circumferoiice,say 90 in., then it would take the <lnim two 

revidutions to drive the pulley once; —^^^=65, just 

half the speed of the shaft. Again, if the dram wore 90 
in. and the pulleys 45 in. every revolution wnuhl take 

the pulleys round twice; ^^^— = 260 7^*^ the above 

cxaiuplo I have xised the ciroumfevoneo in order to ex- 

f ihiiu clearly, but as diameters always bear the siVmo re- 
ation to one another astheir ciroumfercnce, they are used 
instead. In gearing, the same priniuple holds good, mul¬ 
tiplying and dividing by the teeth in the wheels. It is 
eviuent that one wheel with forty teeth will drive one 
witli twenty twice as quick, and one with ten four times 
as quick. Very little thought will teach the youngest 
this principle of drivers and driven. 

% 

To Find the Speed of the Drawing Roller .—Multiply tlie 
speed of the shaft by "the diameter of the drum by pulley 
pillion, and dividq by the diameter of the pulleys multi- 


130x16x40 


= 65. 


plied by the drawing roUer wheel; —§5x16 
You have here the speed of shaft 130, multiplied by the 
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two drivors, diiim and pulley pinion, and divided by 
diameter of pulleys and drawing roller wheel, the two 
‘‘drivens.” » 

Drafting/ 

To fake (he Di'aft of a aud Uoving Frame, 

Rule, —Multiply the number of teeth in the back shaft 
wheel by stud wheel by retaining roller wheel by dia^ 
meter of drawing roller, for a dividend. For a divisoi% 
multiply drawing roller wbeol by tlm pinion on the other 
end of Wck shaft by teeth in stud pinion by diameter 
of retaining roller. 

KxamvU. —Dx'awing roller wheel 40, back sliuft wheel 
(generally the change wheel) 48, pinion im other end 
of back shaft 18, Htud wheel 4(5, stud pinion 24, 
redlining i*ollor wheel 72, diameter of drawing roller 3, 
diameter of retaining roller 2. 

48 X 4C X 72 X 
46 X 18 X 24 X 2 

Instead of working tlieso qiieHtioim by multiplying all 
the top nmnbei'S togotlior aud dividing by all the 
bottom ones multiplied together, the mucli moro simple 
mode of CttUctlHng may bo adfq)ted. 'J'hifl is done ny 
redueing tho size uud quantity of the numbers, by 
dividing any nmnbev on the top and one in the bottom 
line by the same figure called a CMininon divisor. Tims, 
in tlie foregoing, in the lower line, 40 will divide 
equally once into tho fiist uumbev 4C, and once into 40 
on the lop line leaving one. The second number can 
bo divided by 18 leaving 1, and into 72 uii the top 
lino leaving 4. The tliird figure divided by itself 
leaves 1, and into 48 on the top line leaves 2. The 
fourth figure divided by itself leaves 1, and into the 2 

above 48 leaves 1. Thus we have: ? ^ f ^ ? = 12 draft 

1 X 1 X 1 X 1 


Re<j$on of Draft Rule ,—Draft depen^ on the relative 
speed and diameters of the roUers. Ii the diuwing and 
retaining rollers were tho same size and went at the 
same speed, then we should have no draft. If the 
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rollers •were the eame eize, and the drawing roller went 
twice as quick as the retaining roller, then we should 
have 2 of a draft; or, if they went the same speed, ana 
the drawing roller was twice os large, then again we 
should have 2 of a draft Let us first find the relative 
speeds. Taking the speed of the drawing roller at 1, 
and proceeding on the principle of drivers and driven, 
we nave for the drivers; drawing-roller wheel 4(5, 
multiplied by pinion on end of baac shaft 18, multi¬ 
plied by stud pinion 24, and divided by drivens; 
back shaft wheel 48, stud wheel 46, and retaining- 


roller wheel72, thus: ^ this gives 

ns the speed of retaining roller one-eight of speed of 
drfivhig roll*"-, and the "olj^r being 3 in. and redlining 
rollers 111 ., ikc rntaiiiiiig .•oih-rwih -mly take in | of what 
the drawing roller delivers, and going ^ of the speed, 
we have the relative surface speed-of the 

retaining roller to the drawing roller. In other woi-ds, 
the drawing roller deliyei-s twelve times as much as 
the retaining roller takes in. Instead of placing the 
drivers as a dividend, and thus obtaining a fraction as 
■jig, we use them as the divisor, and obtain a whole 
number, and hence the number of inches more deliver^ 
by the drawing roller in a given time than taken in 
by the retaining roller, as m the rule and example. 
If you take the speed of your drawing roller actually, 
or a BuppoBe<l speed, you may proceed as directed 
above, and not have a fraction; thus, with i*oller 
supposed speed 80: 

^ ~ 4V >f ~ 46 ~ retaining roller. 

Multiplying the circumference of the rollers by their 
speeds gives the respective quantities .taken m and 
delivered, or by their diameter gives the same pro¬ 
portionate reaiilts: 

80 X 3 in. * 24<Lin. delivered by drawing roller. 

10 X 2 in. 20 m. taken in by retaining roller. 

240 =12 in.,being the number of inches delivered 

20 for every inch taken in. 
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The di-aft of a spreading table is taken iii the same 
way, mtli sometimes the introduction of two more 
wheels, an intermediate stud ^nd stud pinion, and in 
some drawiig fi-araes this will be tfouiid also. Placing 
the didver and driven pinion respectively with tlie 
drivei-s and driven, as given in preceding drawing frame 
dmft calculation, we pi-occed as indicated in it. 


Standing Numbers. 

4 

Frames made by dificrent makom are sometimes dif¬ 
ferently arnuiged, the change pinion being on the draw¬ 
ing roller or the back shaft. Leaving out the chuneo 
Eiuiubi.^ivlli'.’h, tnay be either the one or the other in the 
draft calculation, gives us the standing number. In 
the foregoing we supposed the bock shaft wheel to be 
the change pinion, and by dividing the draft obtained, 
12 into 48, the change pinion, we obtain a standing 
4S 

nunjbor: ^ standing number• Multiplying the draft 

reqiured by this number gives the cliange pinion re* 
quirud, * 

Example *—Supposing we want a draft of 14-, then 
4x14 = 56, the enungo pinion required. We can also 
find the dwft by dividing the change pinion by the 
standing number. 

If the change pinion is on the drawing roller, by omit¬ 
ting it in the draft calculation already given we find the 
standing number; but instead ot multiplying the draft by 
standing numbor, as in the previous cose, we divide 
the draft into this standing number for the change pinion 

. j 48x46x72x3 crAA j- v 

required:— ig x 24 x ^— = 552 standmg number. 

It will be noticed that to lengthen tho draft wo must 
either increase the back shaft wheel or duniuish the 
(font roller wheel, and eics versa* 

Sett Weighu-^Tbe most important and frequently oo 
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curnng calculation is that in regard to tlie weight wliich 
the flax must be spread in order to bring out a certain 
weight of rove. If you are given the spinning draft 
instead, and know thp lea required, you can iind what 
weight the rove should bo (soo “Spinning”). There 
aro two systems of making any weight of rove re¬ 
quired, one by what is known os the sett weight, 
and the other the clock system. 1 wll first explain 
the mode by sett weight. For this system you have 
a bell attached to the delivery roller of your spread- 
board, which rings after a certain number of yards is 
delivered, say from 300 to 1000 yards; the cans aro 
removed when tho l)ell rings, and thus each contains 
the same length. What is wanted is tlio tutivl quantity 
wliich will 1)0 reiniired to bo put up iu one sett together, 
to run into oiio sliver at tho front of tho first drawing 
frame. Now, it docs not matter so much whether you 
have your sett in few or many slivers. Suppose a sett 
to produce a rove 20 drs. per 100 yards is 100 lbs., you 
may have this weight iu ten cans with 10 lbs. each, or 
in eight cans with 12^ lbs. each, &c. 


Rule to find sett Weight .—Multiply the length of bell by 
drafts of first, second, and third drawing frames, roving 
and spinning, and divide hy 300, being yards in a cut, 
multiplied by lease of yam, multiplied by doublings or 
ends into 1 on second drawing, multiplied by ends into 
1 on third drawing. 

Example .—Suppose length of hell to bo 500 yards. 

Yam required, 50 leas. 

Drafts on 1st, 2d, and 3d, drawings and roving, 12 

Spmning draft, 10 
Slivers into 1, on 2d, drawing, 12 
Do. 3d, do., 6 
600x12x12x12x12x10 ... - 

- 800x50x12x4 - 


Now, in order to thoi’ougbly understand the sett weight, 
let me explain the reason of this rule. As a dividend 
on the top line, we have, in the first place, 500 yards, 
which is toe length that ^ 8, or more slivers are each to 
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be delivered from the apreadboard. The 500 yards, going 
through the firat drawing with 12 of a draft, is inadi:, of 
course, twelve times its former length (500 x 12) *= (5000 
yards. And so, in the second aad third chawing and 
roving, it is drawn o\it twelve more times in each case, 
and on the spinning ton times; so that, by multiplying 
the length you commeuce with by tlie drafts it en¬ 
counters, yoxi have the length of yarn in the 500 yards you 
started with—500x 12xl2xl2x 12x 10= 103,H80,000. 
But, although we have OOOO yards at the first drawing, 
owing to having twelve ends at the back of the second 
drawing, instead of imimiiig our 6000 yards through and 
having twelve times os much, wo must also divide it by 
12, the doublings; and having 4 doublings or slivers 
into 1 on third drawing, wo must divide by four also. 
Tiiis gives us two of the items, 12 and 4, used ns a divisor; 
and by dividing (12x4) 48 into 103,680,000 = 2,160,000, 
wo have the number of yards which our 500 yards sliver 
would be drawn into. Now, as we want 50 lea yarn, and 
know that 300 yards are in a lea or cut, and 50 lea yarn 
means 50 leas or cute to 1 pound weight, we have; 50 cuts 
multiplied by 300 yards, the. Imigth of a cut (50 X 300) 
= 15,000 ynrd^to 1 pound weight. Having the number 
of yards, 2.160,000, which you will have of yam, and the 
number of yards required in I lb. weight, 15,000, then 

by dividing,144 lbs., you get the number 

of lbs. which must be in this length of yarn, and, as 
this length was only 500 yards delivered from the 
spreadboard, you have 144 lbs. iu your sett. Ah the 
144 lbs are doubled into one sliver after going over the 
tiret drawing, you can put this quantity iu any number 
of cans without altering the weight of yarn, the number 
used depending on various circumstances. If there are 
ton cans of shvera, you have 14^% lbs, in each can of 
500 yards; if eight cans, 18 lbs., ana so on. By the fore¬ 
going it will be seen that any spinning draft, or, in other 
wor^, any weight of rove, can be obtained for any lea. 
If you know the drafts of preparing, length of bell, and 
doublings, just substitute any lea required with the 
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draft for that lea rcqxared in the rule given. If this 
^ ended the finding of the sett weight we should say it 
was a very simple calculaction, but overaeera who have 
tried it, not only for the •first or Becoud time, but 
perhaps for years, get disgusted at their rove coiuiug 
out different from what they wanted. I speak of the 
rove coming out difieront, because overseers tost the 
weight 100 or 200 yards to see if they are right, and 
sometimes the weight of the sliver as it progresses, but 
I will ^eak of this afterwards. Now, the reason of 
this dinei*encc depends maiulr on three things* the 
vaiyiag waste on the material, bulking of the sliver, 
ancf contraction by twist in spinning. There is 
great difficulty in forming a guide, and overaeers 
must find by experience what to ad<l or take from 
their sett weight owing to these causes. A close 
approxiiuate can be formed of the first cause, namely, 
the amount of waste, which depends on the material, 
and we would guard overseers against the mistake 
of allowing too heavy a percentage wliere Baltic or 
light flax is used. Although in'Baltic flax you may 
have a larger quantity of waste hi bulk, still the 
heavy dust or wiwite which falls from, flax such as 
good Irish, Dutch, &c., counterbalances the quantity 
from the other, and wo have tried experiments leading 
to the above results m a good many ca.ses. The second 
cause, namely, bulking, may be explained as follows; 
riaeiiig one sliver on the feed roller increases its dia¬ 
meter, consequently the Becond or top sliver is taken in 
quicker, owing to this iucreaBe, wliico shortens it, so to 
speak, and makes it heavier. If you take the average 
weight of 100 yards of sliver at the back of a di'awing 
frame, say with 12 ends at the back being run into 1 
in front and 12 draft on, then the 100 ycuxls in front 
should weigh the same as that at the back, becaiise,- as 
we have explained already, although the 100 yai'ds are 
multiplied by 12, still the weight is divided by draft 12 
as well j but you will find that it weighs heavier in heavy 
slivers, although it loses hy^ waste, and more especially 
if you have 12 ends in 6 slivers, that is two in 
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each. The heavier your elivei's the greater the 
bulking, and if very light there will be little or 
jione. Let U8 take, for example, the sett wc have 
just doue, aud it is generally found that you require 
on the gross weight very little, say 1 or per cent, 
less. Having practically foujid this, we divide it in 
this way— 


10 per cent additional for waste. 

8 per cent, less for contraction by twist. 
3 per cent, less by bulk ing. 

11 per cent. less. 

1 0 per cent, additional. 

1 per cent. less. 


In the majority of cases, however, you will find that for 
a rove Id to 17 di*8. per 100 yanU yon require neither 
addition nor deduction with ordinary doublings. Then, 
for 17^ dra., as the bulking inerenKcs, say i per cent, less, 
and for 1^ diu 4 per cent. loss. Then, in 24 to 28 drs., 
for, say, 25*s to 20*8, with same doublings, 8 to 10 per 
cent. less. In these heavier roves, the bulking increases 
in gi'oatcv proportion than waste, &c., and contraction 

g ets less, consequently you have more to take off. In 
iidiiig a lighter rove than 16 drs., tlie bulking and 
waste diminishes; being for lighter yarn, requiring 
more twist, the contraction increases. And in 80*8, 
with say 13 drs., owing t<; these causes you will 
have to take oif from 4 to 6 per cent. Yon have now 
little more than the waste and contraction to contend 
with. If your wa.ste is about 6 per cent., and you de¬ 
duct 10 per cent, for contraction, that will equal 4 per 
cent, to be deducted, and so on. I give this os data 
from which oversoei^s may form an idea of how they 
are to act, and the things they have to study, and not 
by any moans as hard and that rules. Another and 
gunpler method is to find sett weight from weight ot 
100 yards of rove. I will first give the rule to find 
weight of lOO yards of rove from rtquireu lea and 
'ii Uig uiurt. Jiavuj^ luc lea lUjd draft required in 
D 
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Bpiuliinp to fiml tlie weij^ht. that 100 yrivds rove wouM 
rtijnlir iit lotjf*'•* ' 

Multiply tlu5 spiuiiiiij* ilratt required by 8', 
and lUvido by tlie lea veiiuiivd. 

Krantple .—Ueqiurcil the weight of 100 ynrds of rove 
for 50 lea with 10 spiuninj^ drait--^ 


10x80 

' r )0 ‘ 


111 (li*t«. 


By ordinary caloulution this IG die. will give Icaa than a 
draft of 10, but tlio above rule is with 7 per cent. uddi‘d 
for contraction by twist, and bnii;^ 10 ilrw. to give a driiU 
of 10. It is a handy rule, and quite near enough for pre¬ 
paring ovoi’scein. To find the weight per 100 yards ef 
rove without allowance for contraction by twist, mul¬ 
tiply by instead of 80. In a good many places, 
instead of weigliiiig 10<l yarda of rove, the nninbevof 
yards ]>er oniicc is found, anil from this the spinning 
draft. In connection with tliis there is another handy 
rule, namely, fwi<‘e (he lea in yards per oiiiico gives 
lh;J8 of a draft fur that lea, without (my allowance, how¬ 
ever, lieing made for twist. Thus fov 20 Ica we Would 
ivquirc 40yanlH of nivo per (uiiieo to giro us u dralt of 
0*38 in the Hpinniiig. Similarly 50 lea requires 100 
yards per ounee for U*3H draft, &c. From thi.^ we can 
find by proportion the number of ynixls in an ounce for 
any <h*ait. 'rims, if 40 yards per ounce for 20 lea gives 
us y 38 dnifb wliut nuiuber of yai^dsper ounce will give 
us a draft of 8 ? 


8 : 9-38 :: 40 = 46 yards per ounce.* 


little to Sett Weight from Wt'ig/U of 100 yaj'de of 
7?ar^.—Multiply weight required of 100 yards of rove 
by drafts on roving, 61 * 81 , second, and third drawings, 
and divide by doublings on third and second drawings, 
and as the answer will be the number"of drs in 100 
yards, divide by IG for ounces and 16 for lbs, and 
multiply by length of bell, and divide by 100. Taking 
the same system and partioulaia as the last, we have 


*For further DOtee on tbeee rules eee Spinnliig.' 
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ten of a draft for fifty lea, which, according to the rule 
previously given, equals 

10x80 , . 

= 16dre. . 


50 

16 X 12 X 12 X 12 X 12 X 500 

4 X 12 X 16 X 16 X 100 


= 135 11)8. 


Having only 135 lbs., wc require to take into considera¬ 
tion bulking and waste. Now, by allowing 10 per cent, 
for waste, and 3 per cent, less for bulking—that is 
10 — 3 = 7 per cent, additional—wo have about tho 
same thing, 135 lbs. + 7 per cent. = 144 lbs. The expla¬ 
nation of the ndeisthis: Having sixteen drs. of r5vopcr 
100 yai'ds, and having twelve of a dnift on the roving, 
it will be twelve times heavier at tho back of the roving 
or front of third fimwing; ntid,fur the same reason,twelve 
times heavier at the back of the third drawing, but, there 
beitig four ends.ono of them i« only one-fourth the woiglit, 
and hence we divide by four. 'I’hen, at tlie back of tho 
second drawing, it is twelve times heavier, but, there 
being twelve ends, one is only one-twelfth for the same 
reason, and so we divide again by twelve. This brings us 
to the front of the first drawing, and, there being twelve 
of a draft, we*multiply agiiin by twelve, which gives us 
the total weight of our sett. Thus we have so far tho 
weight of rove per 100 yards multiplied by the di-afts 
on the roving, Ihii-d, secojid, and fimt drawing frames, 
and divided by doublings on third and second m'awings. 
This would give ns the w’eight in drs., and so we must 
divide by sixteen to bring it to ounces, and sixteen to 
llw., which is dividing by 256. This now leaves us with 
the weight for 1(X) yards, so we have to multiply by 
the length of bell and divide by 100. 


Weighing of Cana .—As the sliver is weighed in the 
cans, all the cans must be of uniform weight. In some 
places weighing is done by a beam and weights, and in 
this ease a weight equal to the empty can is placed 
permanently on the opposite side from the can, and so 
we obtain just the weight of sliver in the can. In 
other places a spring b^auce is adopted, and in this 
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< afle (ho weight of the imuibor of cans must be added 
to the sett. ]n starting a system yon are not sure 
what length of a belh yon may need. You can 
certainly make more 'or less cans in tlie sett, ujid so in 
this way get yoiir cans to hold it, but it is simpler 
to suppose your bell at UK) yards. If tins gives you 
48 lbs., and you are anxious to have twelve cans, that 
equals 4 lbs. per can, and if your (‘an linlds 20 lbs,, 

20 

that bvkes - 7 - «= 5 times aw 

Common method of oedcnlaiiug Setts. —1 think, in almost 
every place, tliat,\mlesB in starting a sywtem where you 
have no data to commence with, t)io easier and more 
practical motliod of nndiiig the sett by jmqiortion is 
adopted. Supposing you have a sett weighing 300 lbs., 
<‘ans included (great care naiwt bo taken by tho 
novic^e, if he weighs by balance, to deduct tho weight 
of Ids cans), and each empty can weighs 15 lus., 
and ton cans, then you must deduct 10xl5=»150, 
which equals 300-150-150 lbs. sliver, and pving, say, 
IG drs. per 100 yards over a certain system; if you want 
14 drs. you require less weight, and consequently IG; 14:: 
150, answer 131^ lbs. Of course you must take into 
consideration here, as in Uio sett, the vaiious causes 
which aftbet the 8 liv<*i% and if yon just adliere to tho 

n orfion without making any allowance for heavier 
ghter slivet's, less or more waste, especially where 
the diObrence is great, it will bo sure to come out 
different from your intended proportion. 

Testify correctness of Sett. —If overseers are anxious 
about their setts turning out light, and being sure that 
there is no blunder, they will be glad to test them before 
finally converting intcj rove,and this may bo done by mul¬ 
tiplying the weight of rove wanted by the roving draft 
for weight of 100 yards of sliver at the back of the roving, 
and again by draft on third draiving, and divide by doul> 
lings on the same, for wbight of 100 yards at the back of 
third drawing, or as delivered from second drawing, and 
so on. If the sliver is not what it ought to be in weight, 


long a bell, or 500 yards. 
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vou liavc a remedy hy altering y<mr drafts for the time, 
hniiging it on correctly the next tune, 'riiis of comw i 
a}ip]ice to skirting a new system only, hr mistakes ho 
great are Jiever made over a system that we are repeat¬ 
edly clningiug. Supposing your rove ought to Mx‘iglir 
lii drs. and draft on roving 12,100 yards oi shver at hack 
ot roving should ccpial lv*2 drs. or 12 ox. Supposing, 
on weigliing your sliver, you find it weighs 211 ) drs., 

21C 

this would give you -p *18 drs pci 100 yards rove, 

then, if 12 dmft gives you 18 (It's., whai draft will 
give y<ni lij? As 1 lli : 118 ;: 12 5 ans. i;h5 roving 
draft to bring out tlio rove wanted. 


/iell Motion ,—As the IcngtJi of hell comes so off on into 
the sett weiglit*, wo reipuro to know liow to find it. 
'riieiv is just the circuniterciiec of the delivering boss, the 
wlieel winch the worm on the end of it drives, and 
tlio bell Mdieel. 

/iuie .—Multiply the ciixjum(crenco of tlie boss in 
inclu'S by the nuuiber of teeth in each wheel, nnd divide 
by 3G for yar<ls. 

—Diameter of boss 4 in., pinion driven by 
worm ou end of delivering boss i oiler 48, and bell wheel 


4» X 3G X 12 u6 


'36 


- = yaitle. 


0)1 reeling this, wc will find two in* three yAvde short, 
4 'ai)sed by tlio doliveniig boss going faster than the 
drawing roller, whieh we shall exnlaui afterwards, and 
tiiifc leaves u«, say, about GOO yaixte. 


Starting a System. 

The liit»t thing to settle is the speeds of the various 
frames. First determine at what speed yon intend 
i-nuniiig your roving frame spindles, whicli is, gene¬ 
rally the data from which we start in flax preparing. 
Tito speed at which tlie spindles are driven varies 
greatly in different places. In a roving suitable 
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for 50 loa, with an 8 in. X4 in. rove bobbin, they are 
now mil from 300 to 600 revolutions per minute, 
depending to a certain extent on tlio twist, which if 
little would, with a high speed, diive the fallcrs too fast, 
and in line they sohloni exceed 140 per minute; fora 
roving of this description 6(K) revolutions of spindles, with 
130 fullers per minute, is the greatest spee«i which should 
bo used. Suppose you intend rinmiiig them 314 revo¬ 
lutions, and the average twist wliich you intend having 
on is '5, this moans a half turn for every inch delivered, 
314 

so =628 inches delivered by roving. Diameter of 

roller, say = 2 in., then cirenmferenee (2 x 3‘1416)= 6*28, 
which is the quuntity delivered by one revolution, but 

C2K 

reqinrJn^ 028 iucliea, therefoi*u 100 revolutions of 

the front roller of roving. 

The incbee to be dvHvtnvil, ninltipliccl by the number of 
spindles and divided by the dmft, equals tlio length at the 

628 X 72 

back of roving, ® 3768 in. required. Supposing 

ftix cleliverieBon the third drawing, one requires to deliver 
3768 

—^ = 628 inches. The diameter of diawing roller 

is, say 2^ in., the circumference (2^x3*1416) = 6*67 
628 

and g;gy = 94 revolutions of third drawing i-ollor, but 

we must take off a percentage for stoppages by doiKng, 
<fec., say 20 per cent, and 94-20 per cent. = 75 
speed of third drawing roller. Speed of third drawing 
roller being 75 and diameter 2^, = 2^ X 3*1416 cir¬ 
cumference = 6*67, and 75 x 6*67 = quantity at 
front, divide by draft, and multiply again by number 
of ends at back, eay, 24, this gives'(quantity required 
at back of third drawing, or front of second 

drawing: thus, ^ ^ “ 1000 in., with two 


12 


1000 


deliveries. Roller requires to deliver —g— = 500 in. 
The drawing roller being, diameter 2^, circumference 
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= 2J X 3-1416= 7-85, wnd -^^ = 64, which ■would be the , 

speed oftlie vollev. Now, astbeatoppnge with tlie second 
drawing about equals that of tlio tihiiil, it will be better to 
run the second a little quicker than 64, say 70, the speed 
of the second drawing roller. Tlio speed of second draw¬ 
ing roller being 70, and circumference 7-8o. dnift 12, and 
ends at Imck 24, we have, as in third drawing, 

= 1000 in., to be delivered at the front of 


first drawing, having two deliveries, 500 in., 

by the roller. Diameter of first drawing roller 3 in, 
circumference 3 X 31416 = 9‘42, = 5.8, speed of 


<lrawing roller; but, as the stoppages here, owing to 
changing of setts, running off si^ces, «!^. (&o., uro greater 
than any of the other two, wc would require to run it at 
about 60 revolutions. The speed of the spreadboards 
varies exceedingly, depending greatly on the draft. ^Vith 
a lung draft the front roller runs fiister than with a short 
draft, and so, if one spreader is not sufficient with the draft 
and number of cans you find best adapted, two spreaders 
are used, and sometimes three sprcjidcrs to two systems. 


Changing the length of Bell, the sett changes bg pro¬ 
portion. —llaving 500 yards with 150 lb. sett ch.'inging 
to 1000 yards l>ell; thus, 500: IfWX): : 150; answer, 
300 lbs., with boll 1000 yards. The same tiling holds 
good in changing draft on any of your frames. Jf with 
150 lbs. yon change from 12 draft to 10 draft on aiiy 
framo,12 :10:: 150; an8Aver,1251bB. sett. EaOh ovui-scer 
should have beside him a small table tor cacii system, 
showing for the different weights of rove tlie setts 
required, so that he has simply to look up the table for 
the sett required. On the following page is given a 
table showing the quantity of flax rcquire<l for a certain 
number of bundles of yarn, with and without addition for 
waste. Ovei-seers will be able to judge what percentagH 
requires to be added, according to the matenal, &o. &u. 
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Ill the foi^egoing tables it will be seen that the 
amouuta aro not obtained by simply adding the 
different percentages of waste, and we refer tlie reader 
to page 110 for rulb of obtaining amounts hi this 
table, and reason of same* 

General Working. 

In th^e preface to this worlc I explained that I would 

be unable to go minutely into the working, but would 

merely give u few bints whicU may be useful to yonug^ 

overseers. 

% 

4 

Spreadinp. —Tin's is the first process the flax goes 
throiigli after being hackled. Jivery one knows that 
in spreading properly depends gi-eatly tlie ultimate 
ovBiiuessof the yam, and hence agreat deal of attention 
is paid to it. The pieces having been divided into the 
size required, and laid so as to form eontinnous lines— 
4 or ti, as the case may be—are drawn through the 
fullers in the spreadboard, and doubled into one con¬ 
tinuous line nr sliver. Now, it is easily seen how much 
depends on the niaiiiier in which this * spreading jb 
conducted. If the sliver is not right here you may 
afterwimla lessen, bnt cannot entirely overcome, the evil. 
Spreading tables of 4 or 6 slivcre ni*e used, depending 
on various circumstanoes, but generally 6-Hne spreaders 
are used. Some advocate 4-linc under some circum- 
staiices for heavy nunibei-s; this is for the purpose of 
giving the girl more time, or to drive quicker, having 
onlv two slivers instead of three to spread. This may 
do Ijest where you require, owing to the quantity, to 
drive a 6-liiie spreader too fast, and consequently pre¬ 
vent the spreaders from taking duo care, Bnt it will 
be patent to any oue that six sliveie going into one 
will, if pi-opei'Iy cared for, make a more e\'en sliver than 
four, fn some other caees the 47line may serve beet, 
foi: example, wdiere we have very short, poor flax, and 
require to overlap greatly, that is, to put the end of 
one piece very near the top of the preceding one. If you 
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ufid a 64ine spreader for tliis you require to keep the 
end of each piece further from the preceding one, other¬ 
wise you would have too heavy a sliver, and the ten¬ 
dency would be for tlie ends to readily break away, owing 
to the drawing roller liaviug drawn oqe piece before the 
end df the next comes up; in consequence of its being 
too far back and the flax being short It may be here 
said, Make the^ pieces smaller; but, although a skilful 
spreader may divide fine dressed line into a great number 
of parts, still line for coarse canvas numbers (ordinary 
pieces) does not divide into more than two, or at the out¬ 
ride three, parts without getting tossed. Very commonly 
three spreadboards for two systems, oMvhat is also com¬ 
mon, two sproadboards for eucli system, are used. Kuds 
dropping away are a source of constant annoyance all 
through preparing, causing waste; and if the part is 
not broken off which is minus an end, the consequence 
is uneven vam, and overseers slinuld strive to lessen the 
causes of this evil. la preparing fur wet spinning, such a 
thing as stretching the piece oi 6 ax is rarely done, and 
should as far as possilde be avoided. The cure for 
this is short drafts; however, in such cases as spreading 
ends, it can lu)j*dl^ he avoided. It is not to be supposed 
that stretching will improve the flax uiuler any condi¬ 
tion, although in some cases it tnuy draw better and 
cause less ends to full at the front Our aim should bo 
to keep the iiax as near as possible to what it is on 
coming from the hands of the sorters; and short 
dralts are the only remedy for the ends dropping in 
such cases. AVith a long draft the piece is more liable 
to be pulled clean away, owing to the shortness of the 
flax, before tlio end of the next piece comes up to tlie 
rollers. It may be said, If we shorten the draft, 
of 00111*66 wo ivill have to ^read lighter, which places 
the top of each piece further away from that of the 
preceding oue, and consequeutly, although the draft 
18 less, the end of next piece is longer lu coming up; 
but the simple remedy is, make tlie pieces spread 
smaller, and overlap as close as before. Stvetehmg is 
sometimes practised by bad spreaders, for the purpose 
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of making tlie pieces cany more easily into tho fullcrs- 
Tliis flliould be done by forming wth tlio fingers of 
the liglit or left hand a hollow, and encircling the end 
of the pieces allcady on the board, tapeiiug tlie piec<^ 
laid down to the end ho uh to fit into the hollow 
formed in the next piece. Tho distance which the 
eiul of each piece is from tlie preceding one depemlM 
greatly rm the length of the flax and draft. For¬ 
merly very long dnvffs were put on spread board a in 
coarKO n urn burs, where tho mate vial was not very strong, 
oven running na liigh as 40; now, however, inasteis aeo 
it to bo advantugcona to put far loss drafts on ujid in- 
creusu the spreading power, dralts g<dng ns low ns h\ 
12, d:c, Tlicse short drafts are more essential in low 
ininihers, say up to 20’s in wefts and inedinm warps, ah 
the ilax is not so well cut nor so strong as in the higher 
numbers, luMiee tho easier we can use it tlie better. 
On the drawing and roving the lowest goiierally worked 
with is 12. and this may bo taken as data, say, up to 
40*8 or 50*s. or, in otIuT words, as the material gets 
stronger it will stand more pulling, but weaker mate¬ 
rial, such as Baltic, PernaUf and poor Irish, will not. 
It is an object to have dmfts as long the material 
allows, so as to increase doubling; and in sliort drafts 
It is best to stop at that point where tho advantage 
gained by shortening tho draft is counterbalanced by 
causing less doubling. 

Cau/fes of Bad Work .—Tho many things which cause 
bad work in a preparing room, and so affect the yarn 
deti-imentally, arc, as in any other biunch of spinning, 
almost inijumernble, I shall endeavour to give only a 
feAv. 

Gills overburdened is one of the most easily seen, and 
one ofth© worst evils in a *pi*eparing room. Nothing 
can be worse than u gill wanting in capacity, that is 
length of pin and width, where the sliver is jammed up 
with no freedom for action of fibres. This is almost 
always accompauied by running oyer the top of the 
gill, and uothing when drawing causes more uneven 



7LX\ PREPARIKG. 


(U 

# 

or woTHo looking yam. The gill vanos with tiu 
weight of sliver or lea to be matlc, but vavien alsi> 
iu^oordiug to the material and the way iu which it 
is hackled. Light, (ozy miiteviak lightly hackhal, iv- 
qtiircK an open gill. With too cloao a gill choking 
is tlic result. At the Haino time, it in ailvautageouH 
to have as cIomo a gill as can be practically wmiight 
witli. Too coaiw or open a gill allows tlic sliver to 
be (Irasvji iu hiyei's, so to speak. A con mo lihro will 
not do with a fine gill, chokiagt breaking of pins, 
being the result, 

5/w// of D^lherift^ Jio^n ,—la tho niac^ldnerv' Jiow 
inauc tlic s|>^ed8 of the difTereut paits are so correctly 
projiortioned that httlo attcutiou is at lirst roqnirtHl 
to tho speed of the delivering l>oss; but after repair 
such UK th«‘ re-funnng of tho drawing roller, tho 
delivery boss whicli ts driven from it sliould be 
alter<‘d in speed. Tho turn off from tlio delivejy 
boss should not bo exactly tin? saino as the drawing 
roller. The delivery boss has to deliver Just tin* 
same quantity as tho drawing roller, but, m ordtu* 
to keep the s]ivcr tight and and in proper order bo- 
tween the two, the boss is driven a sluule quickiM’. 
Generally it is driven so that it will deliver from 
2 to 4 per cent, more iu length than it receives, and 
consequently keeps tln^ sliver at a nice easy tension. 
Tho danger is not iu driving tho delivery boss too slow, 
for in that case your slivers would get slack and com¬ 
pel you to set it right, but in driving the delivery 
t)0SB too quick. Let me illustrate this by a little bit of 
experience. A tow system, on which was generally 
wrought light wefts, was changed on to a warp yarn 
with exactly tho same sett and a little allowance for 
less waste, and of course the same weight of rove waa 
expected, but, instead, it came out a good deal lieavicr, 
and when the weaker material went on immediately 
after, down the rove came, and on examining the ri*ames 
(for we wei*o convinced that something was wrong be¬ 
sides any little di6ference the waste might make), wo 
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found the delivery boss of the third drawing going u good 
deal too quick, the result being that tbo weak inatenal 
was drawn and yielde«l, whereas the stronger material 
did not yield, or at least so much. 


liule to find Belative Delivfry of Bom and Drawing 
Bollera. —Multiply the cmminmreuce of tlio drawing 
roller by its speed for delivery of drawing roller. Tlicn 
multiply the speed of the drawing roller by the pinion 
on tho end of the drawing roller, which is a driver, and 
divide by the pinion on the end of tlie deliveiing boss, 
which is a driven; this gives you the speed of tlio 
delivering boss, and the speed multiplicii by its circuin- 
fei-ence equals its delivery. 

Example. —Circumference of dx’awiiigroller lO.spccd of 
roller 50, piniou on end of drawing roller 64, pinion on end 
of^deliyeiy boss 50, circumferenee of boss 8. 

5b’= 5QD delivery of drawing roller ( Kxcbm of bou rolUr 

J over drawing roller 

-£ 7 ^- » 512 do. boss roller 1 eqnaU 2 J Ln. per 

^9. ( 100 ID. 

If the selvedge is rough and bi'okcn, it has a 
tendency to ruffle and cause shibs; and again, if too 
thick, it dints tlie roller, thus making it draw imper¬ 
fectly, and necessitating constant sliding or cleaning 
up. While on this subject, it may be mentioned that 
wood is best for making pi'essing rollers. Although 
ill Scotland a great number of metal rollers covered 
with leather are used, on the score of cheapness, yet 
their iinsiiitableness for flax and tow more than coimter- 


balaiicos any advantage gained by their being less 
costly. From preparing for flax and tow spinning we 
may discard them entirely, though we will bare to 
refer to them again in preparing for jute spinning. 
Rollers must be,carefully made so as to cover the 
conductor, without being so broad os to* cause them 
to.become hollow in the centre and stand liigh on the 

-have noWr iinwGver,-a new conductor,, iu- 
yci^ted and paten ted. by Messrs Combe, Barbour, 
Com be, which is self-adjusting to the roller. \ Ve)i - 
sjf soned wood is essential—say older three years cut. 
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RuhheTt, —RubberB in conjunction with the rollora 
should be a constant care to the worker, and should 
be kept strictly free from dust, &c.» which is rubbed 
off the roller; for nothing looks woree in yam, or is more 
provoking, than rubber hinn>8. Revolving rubbers arc 
sometimes applied to drawing fmmes, but dead rubbers 
for the bottom of the drawing roller arc cheaper and 
better by far; and, unless for fine wai-p yams, dead 
rubbers are also preferable f<ir pressing rollers. The 
fianiiel on rubbers should bo kept in good order. um> 
after a cerbun amount of wear they are worse than 
useless, collecting dirt and allowing it to pass in 
lumps. 


Ftxller Clta^xtT .—Several iiivcutioiis have rocf^ntly 
been patented for the purpose of keeping the fulieiH 
clean. Of these wo considiu* Andmws* Patent Kali or 
Ch'uiier the most s-itisfactory, having for its object 
the cleaning of gills and fallers while in mr)tion. It 
placed underneath the bottom screw, and cun he applied 
to the shortest or longest rcHchc<l frames. The bottom 
or lower slides are cut in the centre, and a curved 
downward a)ido is added, occupying about five 
inches in the centre, the jmrt of the slides before 
and behind this semicircular slide remaining, as 
before, horizontal. In order to push or drive the 
fullers round these semicircular slides ix^volving bippets 
are introduced, one at each end of the fuller. 'J'hesc 
tappets arc so aiTunged that a fallcr is received 
on the periphery of the tappet and carried round 
the cmwed sudes to a point where the *‘hecl” of the 
fidler runs into a small recess. While in this position 
the point of the tappet mus underneath the fi*ontof the 
faller-liead, and turns it upward, keeping it in position 
till the nipper, or prtyecting part of tfio tappet, lifts an<l 
restores the faller to its or<linar}' position in the bottom 
screw. In this way the falloi-s ai^e taken out of tlie 
bottom screws and carried round on their side or flat* 
the pins pomting towards the drawing roller; wdiile 
tlius travelling on their sides, a revolving bnisli m 
X 
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applied, thu6 removing all dirt and fibrous substances 
from the fuller bars and gills. This invention is easily 
applied, and with it preparing machinery can be run 
for a very long period without the consent cleaning, 
which, witl) the ordinary slides, is necessary. 

Speed of Fallere .—The speed of the fallers should be in 
accordauco with the length of sliver taken in, or a littlo 
faster, in order to pin properly. If the fullers wont 
nlowor, or even at the same 8]>eed as the number of 
inches delivered to them, the sliver would uot be properly 
pinned, but would lap up. The proportion in wnicli the 
fullers should travel quicker than the delivery to them 
depends on the weight and material in the sliver, the 
fallers going faster with a heavy sliver. In fii*8t draw¬ 
ing frames tor heavy numbers this excess of fuller speed 
should bo about 3 per cent., and ranging from, say, 2 to 
4 or 5 per cent. They must not be allowed, however, 
to run quicker than is necessary to pin pi\)perly, other¬ 
wise the too quick motion of the gills on tlie fallers 
would tend to mako naps, &c. This may be easily 
checked by calculating the number of inches taken in 
by the back roller and the number of inches tmveiled 
by the fallal's. The speed of the fallers is obtained by 
finding the speed of the screws and multiplying their 
speed by their pitch. 

Hule .—Multiply the .-^peed of the back shaft by the 
pinion driving the screw, and divide by pinion on end 
of screw, and then multiply by pitch of screw for the 
speed of fallers. 

I Example .—Supposing the speed of back shaft to be 
50, pitCD of screws ] |ths of an inch, piuion on back 
shaft driving screw 30, pinioD on end of screw 20, we 
have 

60 x 30x|^ (y 68 7 ) _ travelled by fallei-B. 

Sule for Quantity delivered to Fallere by 

Multiply speed of shaft by pinion on end of 
shaft, stud pinion, and circumference of retaining roller, 
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and divide by etud wheel multiplied by retaining roller 
wheel. 


Speed of back Rhaft«aa before, 50, pinion 
on end of back shaft 18, stud wheel 44, stud ^nuion 28, 
retaining roller wheel 72, diameter of retaining roller 
2 in.; thus we have 

Cir. of roller. 


50x 18x28x6*28 « i - . • n 

-- = 50 in. dohvereu by retanmig roller 

to fallem. 

From these two speeds we liavo 61*5-50* 1*5^ excess 
of faller speed. As this excess is fur 50 in., wo have 
tlius 3 in. for 100, or 3 per cent. 


Cw(h(ctor9 .—Those nt the front delivering boss should 
be sot so as to etiit the frame following, and to suit 
one another. If, fur instanoc^ you have a sliver going 
up at the back of a drawing frame which is too 
wide, in going througli the back conductors the outer 
edge gets doubled over and 1 wisted on tbo gills, and, 
of course, receives more severe usage, making too 
heavy a selvedge, and indenting the wooden pressing 
roller, whereas it should be delivered ilat to the gillB, 
and thus dratvn even, with little breakage to the 
fibrcfl, they being in the same line as oji the previous 
frame. 


Proper Position of Drawiufj Roller .—The position of 
the drawing roller in relation to the fallers is another 
essential feature. The surface being placed too high 
raises the sliver out of the gills, and again, if too 
low, draws the sliver down on the. bottom of tlic gill, 
and besides not making good work, if strong, will 
cause improper drawing, chokuig, &c. Now, the 
drawing sumce of the roller to be right should be 
placed about one-sixtecutL above the bottom of the 
gill s, to (^low the sliver to go freely through the £^le 
without I’aisiug the fibre above them. The r^er 
^nul^ . also be...j)laped as close as possible to the 
Ipllers. 
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Roving. 

The roving, next to tiie tow combing, ie by far the 
most complicated nvichine, mcclinnicalTy speaking, to 
deal with which wo have in flax preparing, and, I 
might add, in the whole process oC flax spiniiiug. 

Ill working the roving the same I'emarks apply as to 
the dif wings; and as we hero twiefeJthe sliver, which is 
then termed rove, and put it on bobbins, wc have this 
extra part to consider. As wo intend giving a short 
explanation of the bobbin motion, wo will notice a few 
things not coming under this head. We have to know 
what amount of twist to put on a rove; and hero we 
ma^ give a very simple rule. If the sliver were not 
twi8te<l it would not stay together to pass through the 
spinning trough to the rollers, and consetiuently we 
musk put on sulHcicut twist to hold it together, iiow, 
this is your guide, us twist serves no other purpose: 
put on just as much twist as will cany it through and 
no more. (8ee bad eifects of bard twisting in spinning.) 
There is, practically speaking, no rule for the amount of 
twist on any given rove, as it depends on the strength 
and weight of material—the heavy and strong requiring 
less than the lighter and weaker—so that ou overseer 
must just alter accordingly, and he can form a very 
good idea of what any rove requires fixmi the weight 
and quabty of the one preceduig and iho twist it 
required, and by making sure, after the firat few 
rounds, whether he requires less or more. 

Although it is not ui the same practical use here as 
in spinning to an overseer, we give the rule for flnding 
the actual amount of twist on a roving frame, and then 
for applying the amount decided on. We give a 
drawing of a flax spiral roving frame, made by Messrs 
Fairbain:, Naylor, Maepherson, <8; Co., Limited, Leeds, 
from which can be followed the various wheels and 
pinions incorporated in the calculations. 

Eule .—Multiply the pulley pinion or wheel on driving 
shaft by the drawing roller wheel by pinion on the 
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spindle shaft, and divide by the twist pinion multiplied 
by the pinion on the end of the spindle shaft imiltiplieil 
by the spindle pinion multiplied by circumference of 
(h'awing roller. • 

Example .—Pulley pinion 44, twist pinion 42, drawing 
roller wheel 80, pinion on end of spindle shaft 22, 
spindle pinion 16, circumference of drawing roller 7-8.). 
44x80x22 /•f * • i. I 

4 2 - >< 22 x 16 X 7-66 “ 

By leaving out the twist wheel in the foregoing cal¬ 
culation we obtain the twist standing number, and 
dividing twist required into this number obtam pinion 
required. Thus— 

44 X 80 X 23 no X • i. X T 1 

2'’ X 16 X 7 86 “ standing number. 

If, however, our gearing is all on the same side of tho 
frame, we have the following rule. 

Jiult .—Pinion on the spiiidlo shaft multiplied by shut 
wheel and drawing roller when), and divided by pinion 
on tho end of shaft multiplied by spindle pinion multi- 
plieil by twist wheel multiplied by en-oumference of 
drawing roller. 

Example .—on the spindle shaft 24, pinion on 
end of spindle shaft 32, stud wheel 64, spimUe pinion 
18, drawing roller wheel 8<1, twist wheel 40, circumference 
of drawing roller 7*06. Leaving out the twist wheel, 

we have^^-^?*'--l?n5 =30 twist standing number. 


32 X 18 X 7-06 


30 


With twist i*equired ‘75, we have = 40 twist wheel. 


Differential Motion. 

Unlike the manner in which the thread in the 
spimiing-room is put on the bobbins, the rove requires 
to be put on without any stress or drag. Before 
this motion was applied to the roving frame, the 
rove was put on the bobbins by means of a di-ag, 
just as in spinning at the present time, and tins 
necessitated a considerable amount of twist being put 
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on llic rove, iu order to boar tlie drag -without breaking. 
Ak alrearly shown, very little twist suffices, and he3ico 
this motion was introduced, which drives the bobbin at 
Much a speed os just to take up the length delivered by 
the drawing roller without ilragging tlie sliver coming 
<l(iu n, or allowing it to become too slack and get caught 
by the flyers. • Then as the bobbins increase in size uiis 
iiH'tion siltcrs at every stage where tlieir rbameter be- 
ci-inch gi-eater. 


^elntive Speed of the Hove Bobbin to ite Circumference .— 
In Older to understand the (tp 2 >licatiou of the differ* 
entiul motion to the bobbin, wo must that thoroughly 
miih I'istand the reason for which it is rcc^uirud, and 
the variations it is re<]nired for. We will demon- 
Mtr.ite the varying speed of the bobbin b^ an ex- 
jijiiplo rXiike the sjteed of tlie drawing roller ut DO 
levciiitions, tlie diameter of drawing roller ut 2^ in., 
and M 0 Jmve the eireuinference of drawing roller (2 J in. 
XJM41d) = 7-85, and the speed DO multiplied by the 
ciicnnifercuce 7‘8o equals the amouut delivered per 
minute {90x7'85^ = 708 inches per minute. Now, 
siippiiso the spindles arc luiiningat 400 rpvolutions per 
luiiinte, and the circumference of the bobbin barrel at 
starting 3 in., b^ dividing the circumference 3 in. into 
the amount delivered, 703 in., it gives us the number 
of levolutions the spiudlo would require to put on the 

amount delivered, “ = 235 revolutions. Now, if 


the bobbin went as quick as the flyer, none would be 
put on, so that the bobbin has to stand, as it were, 
every minute, while the flyer puts on 706 in., or has for 
its 8})('ed the speed of the spindle, 400 lees 235, which 
equals 165, the speed of tbo bobbin at the start. Then, 
take tbo bobbin at the finish at, say, 3^ in. diameter, 
ciicujiiference = 11 inches, and the qiuiutity delivered, 
wliich is always the same, 706 inches divided by 
706 

11 = -jy = 64, which is the number of revolutions now 


required to put on the amount delivered, so that the 
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bubbia will now run (400—(>4) = 33G revolutions at the 
iinieh, and, os shown, l(>o at the sbirtT] It will thus be 
seen that we have to increase the speed of tlio bobbin 
as it fills, and this is done by diiAUiiHhing the speed of 
the differential wheel. The diflerential motion is rather 
complicated, eapccially on first acquaintance. Tlie 
wheel is not fixed to the sbuft, but has two wheels 
which act as intermediates to convey the motion from 
a wheel on the sliatt which intersects these wheels,, 
and they intci'sect the socket, which is also loose 
on the shaft, and it convoys the motion to the .bobbins. 
Now, if you stop tliQ. dighreutial wheel, th.C SatQO 
speed will be given to the socket wheel us the 
ah^'t; and, again, if you,drive the differential wlicijl 
quick enough, the socket will stand, so that tho quicker 
^uu drive thu dilFerential wboel the slowor tho socket 
ip driven, and hence tlie_ bobbins arc driven slower, as 
tlld i^ubbUis receive their uiutiou from the socket, And 
vice verau. One can best get acquainted with tho 
various motions by freeing tlie piiiiun on the shaft, and 
having it, the ditferentiu] wheel, and the socket wheel, 
free to move in any diix’clioii. In this way it in.xy 
be seen, by lw)lditig the socket fast, that it takes two 
revolutions of the shaft pinion (which is now loose for 
experimenting) to cause the differential wlieel to make 
one revolution. Again, if the <lifferctitial wheel stood 
the socket would go at the same speed as the shaft, 
and according as the speed of the .differential wheel 
increases in the same direction as the shaft the socket 
diniiiiishes; and it has just been said that two revolu¬ 
tions of tlie shaft make the differential wheel revolve 
o.nce, so that every revolution of the differential wheel 
ives the socket two revolutions less than the shaft, 
us if the differential wheel were driven 44 revolu- 
tious, tlie socket would go 88 revolutions less than the 
speed of the shaft. As explained, we, require the 
rabbins to go quicker at the end than at the start, and 
craseuuentl^we mupt drive the differeutial wheel slower 
ap-tbe bobbin increases in diamete r, remem beiiug always 
t^julo; that the quicker your differeutial wheftl goes 
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Oifi. slower the bobbins go, and the slower the diiFeron- 
tiiil wheel the (pucker the bobbins. We must thus have 
eomo meniia ot‘’JJt^?ying.the speed of tlie ditferentinl 
wheel, and this is accomplished in i-oving frames by 
three different appliances—the expansion pulleys, cone, 
and disc. All of these work on the same principle, and 
wlu ‘11 the principle of one is understood, the working 
of tlie ether two is easily followed. 


ME?sas Combe, Babbour, & Combe’s Hovino. 

Kr/iaimio)! PiiUei/s .—In the roving frames of these 
makers we have a}>plicd the expansion pulleys. A 
calculation to Ihid llic diameter at which the pulleys 
inuHt be when starting will give a very fair idea of 
tlicir working; and having got this length, the sub- 
«c(jnent movements can be easily explained. In order 
to do this, we must find the speed at which the bobbin 
eiioiild run at tlie start, as explained. 

iSupposiiig the speed of the shaft is 12o, the diiira 
dG in., and the pulleys on the roving 18 in., then we have 

—i’8— ~ speed of roving. 

We must now find the speed of the spindles, as ex¬ 
plained before. Having 260 speed of roving shaft, 72 
pinion on roving sbalt, driving 45 on the end of spindle 
shaft, pinions on the spindle shaft 30, driving 20 on the 

250x72x30 ( speed of 

spuuUe, tta kitos m- 45^20 ' ] spindles. 

Tn order to 6ij J the speed of the di*awii)g roller, *wo 
follow tlie roving shaft to the opposite end of the fitirae 
lVi>m the pulleys on which is the twist wheel, which we 
will suppose is 38, driving a 90 wheel on the drawing 

rolte, this gives 25 °»“ = 105-55 I 

If the diameter of the drawing roller is in., the 
circumference will equal 7*85 in., and this multiplied 
by tlie speed gives 105‘55x 7*85 **828 inches delivered 
by the m-awing roller. If the diameter of the bobbin is 
1 ^ iiiclies, the circumference equals 3*92, and this divided 
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into the amount delivered by the drawing rolk-r gives- 
826 

g^ = 211‘2 86 the number of revolutions required to 


be made by tbo spiiulle to pxit on^l^o amount dolivei'od. 
Therefore, the speed of the spindles being 600. we have 
600 - 211*2 s= 388*8 speed of tho bobbins at start 
This bring known, we have now to find at what dia¬ 
meter the expansion pulleys must be placed in order to 
give us the required speed, 388 8 revolutions. 


Fimliug the Iteqnired Speed of the DtffereMiai Wheels 
the Speed of the Bohhin being known. —Instead of 
taking the bobbin carrier as a driven, winch it really is, 
let us suppose it a driver, and then follow tho motion 
back. We have tliercfore tho speed of the lioLbin carrier 
(388 8) multiplied by 20, the number of teeth in tho l>ol)bin 
carrier, divifuMl by 30, piiuoiiM ou bobbin slm^h multi¬ 
plied hy 20, the pinion on tin* bobbin shaft, driving a 
pinion with 32 teeth, which has on tic snino stud a 
Devel pinion 2;\ which drives a lievel pinion 2/> on tho 
end of tho sliaft which mns to tho socket, and on tho 
opposite end o( this shaft a pinion with 25 teeth drives 
a bevel piuiou with 25 toetfi, and on the same stud a 
wheel witli 32 teeth drives another wheel with 32 teeth 
on the end of the socket. Taking out tho drivore and 

diiveu, wo have 


388-8 X 20 X 20 X 25 X 25 X 32 
30 X 32 X 25 X 25 X 33 


== 162 


speed of the socket. 

The speed of the roving or pulley shaft is 250, and 
we require the socket to go only 162, then the socket re- 
qniivB to go 250-162*88 revolutions less per minute 
than the shaft. As before explained, for cveiy turn of 
the differential wheel tho socket makes two turns 
Jess than tho pulley shaft; so that by driving the* 
differential wheel tlie one half of 88, which equals 44, 
the socket will be driven at the proper speed. Tho 
speed of tho differential wheel thus requires to bo 44. 


Finding (he Diameter of the Kxpaneion Pulleyhaving' 
iht Speed of the Difftn*eniial (r5^e^/.-*Contiiming in the 
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came way, we have the speed of difTerential wheel, 44, 
iiniltiplied by the number of teeth in it, 98, divided by 
the pillion which drives it, 34, multiplied by the wlieol 
on the same shaft, 8t), divided by the pinion on the 
expansion pulley shaft, 20. 

This gives=531.212 speed the expansion 


pulley requires to be at the start. 

The expansion pulleys arc driven by a baud from 
a grooved pulley on tlie drawing roller. Now, as 
we found before, the speed of the drawing roller is 
105‘5.5 revolutions, this pulley is 15^ inches, and, having 
tlie speed at which the expansion pulleys are required, 
namely, .534*212, we can find the diainoter ri'qtiirocl, 
105 55x15 5 

""oat-ai 

expansion pulleys require to be at start, with the 
bobbin barrel 1^^ inches diameter. In the three difFer- 
ciit rovings there is no difference in this calculation, 
but only iii the means applied to vary the speed of the 
differential wheel as the bobbin fills 


3*Of5 or SjJj inches diameter, which the 


It does not matter, therefore, which you take ; you 
proceed in the same manner thus far. .The gearing 
may be different, and is different with the different 
mailers, and at the same time there may be less wheels 
and pinions, the driving being more direct. Having 
followed the calculations giving the ncccssaiy dia- 
106101*8 at wliich the pulleys must be started in order 
to accomplish the work required, any one following 
the calculations with the explanations given (which 
apply just the s-ame to the other two) should form not 
only a correct idea of the various motions and their 
relations to one another, but be able also to take any 
calculation, and know tbo exact result winch an}' altera¬ 
tion would involve. This is comparatively simple so 
fai‘, but becomes more difBeult as we follow the motion 
of the bobbin while filling. 

Let us suppose our bobbin increases in diameter 
^ iu. every row that is put on, and that our Imbbin 
when full will be 4 in. diameter. Then we -will require 
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4-li = 2| = 22 eightlis, mid tluB requires twenty-two 
rows of rove, and consequently twenty-two traverses 
of the builder. As the diantetcr iiieroases so docs 
the bobbin speed increase, and *for this reason the 
differential wheel must be driven slower. In order 
to drivo the tlifferential wheel slower wo must drive 
the expansion pulleys slower Having got one row 
of rove on the bobbin, diameter will be 1ft in.; 
substituting this dianu'ter fur in in the calcula¬ 
tion, we will find 3'366 the diameter of expansion 
pulleys when the bobbin is Ig in., and so wt find 
the diameter at which the expansion pulleys must 
he as each successive row of rove is laid on, as indi¬ 
cated in tlio bvble below. Having the first result, it 
may be found in an easier way by proportion. If the 
bobbin when 1^ in. diameter mimi-es 3 0(5 in. diameter 
of expansion pulleys, what will jt require wlieii 1| in.? 

: IJ :: 3'0(5 = 3'3()(5 answer. 


PiRinetcr 

1 

DUmeUrof 

DiAmcUr 

DiAiiietef of 

Djimoter 

I'lAmeUrof 

of 

I^xpaMtoij 

of 

Ex|ionm>n 

of 

KxpftMUion 


FuJle>s 

Bobhn. 1 

Pullc^o 

Boblnit 


li 

3 06 

■ 

5 202 

3 

7*344 


3*360 

2i 

2!j 

6*508 

n 

7(i5 


3*672 

S8U 

3i 

7*956 


3-978 


6*120 

33 

8 262 


4 284 

21 

6*426 

3i 

8*568 


4 56 

2i 

6 732 


8*874 

2 

4*696 

31 

7 038 

3< 

9 180 




3J 

9*486 


From the foregoing table we have got the diameter 
of the pulleys witli each row of rove. The pulleys are 
increased in diameter by one side being made to inter¬ 
sect the other; the further they arc inteiTJCcted the 
larger their diameter becomes. This intersection is 
caused by the spindle from the moving side of the 
pulleys bearing against a bevel plate. At the start the 
spin<ne is bearing against the plate near the bottom. 
The plate is bevelled ibo bottom being furthest away 
from the pulleys. At each rise and fall of the builder, or 
half tooth of the ratchet wheel, the expansion pulleys are 
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raised, and the spindle beanng against the bevelled 
plato is raised also and pushed in, causing a deeper 
intersection at each rise and fail of tbo builder. The 
expansion pulleys e(re generally made so that they 
increase 1^ inch for every inch they are pushed in by 
the bevelled plato; or, iu otlier words, they increase in 
diameter inch for every inch of intersection. This, 
of course, depends on tbo angle which the iuterscctiug 
sides make witli tlie pulley spindle. 

The plato against which the spindle from the pulleys 
rests, and which controls the iutorscction, is made with 
a bevel of one inch per inch of perpendicular, so that 
every inch which the expansion pulleys arc raised tho 
spindle is pushed in one inch, increasing the pulleys by 
intersection l^inch in diameter. As already seen, wo 
require the expansion pulleys at 3*00 in. diameter ut 
the start, with U in. bobbin barrel, and placing our 
pnlleyM ut tins diameter, we reo^uiro *306 in. increoso 
lor each rise and fall of the bnihW. or for each row of 
rove lhat is put on iu the example taken. 

Plaging a ratchet wheel of that pitch which will raise 
our expansion pulleys so that the bevelled plate will 
cause intersechou equal to an increase of *306 inches 
diameter, onr bobbin will be driven at the required 
speed as each row is laid on. Wo may find exactly 
what amount we will require to increase *306, by pro¬ 
portion. Thus: If one inch gives 11 inch increase what 
will give *306? As 1*25 : *3061 inch; *245 answer. 

The pulleys may be made to give a greeter increase in 
diameterpcrinchofintei section, or the be veiled side of the 
plate, forming with its p<‘rpondicular one a greater angle, 
necessitating only a finer ratchet wheel, and vice vei*$a. 

To find the bevel which pullej’s require to be to give 
any required inorease in diameter for every inch of 
intersection, we may give a very simple method without 
entering into the relations of angles to one another. 

a straight line, which we will call A 
erect a perpendicular at any point C, measure towards 
A tho distance you mean to intersect, say one inch, 
erect at this point D another perpendioulai*. and on 
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it mark tiic distance from the lino A B eqiial to the 
increase in diameter which you require the pulleys to 
make per inch of intersection, say inch, then 1+ inch 
from A B call E. From this point E on the second per¬ 
pendicular draw a line to the point C on A B, from wnicli 
the drst perpendicular is drawn, and this giTos one side of 
the expansion pulleys. Proceed in the same way on the 
other side of the first perpendicular, or, what is the same 
thing, draw a line having the same angle with A B as 
tlie Tine already formed, and this gives us the two in¬ 
side or intersecting sides of the pmleys and the angle 
at which they require to bo so as to increase inch in 
diameter for every inch of intersection. 

The angle required for one inch increase per inch of 
interacction = 45*. The angle required for inch in¬ 
crease per inch of intersection = 51^*. 

The expansion {uilleys used by Messiu Combe, Barbour, 
& Combe ai'O generally 10 inch diameter, and at an 
angle of 50*. 


Messrs S. Lawson & Sons’ Roving. • 

We herewith give seven drawings of tho roving 
frames made by Messrs Samuel Lawson & Sons, Ltd., 
Leeds. The first drawing shows the Gearing End 
Elevation, the second tho Sectional Elevation, the third 
Back Elevation—Gearing and Friction Plate, and the 
fourth Front Elevation—Thiving End. In the fourth it 
may be pointed out that the pressiug rollere are shown 
as having leathern ends, which this firm have recently 
introduced, and which they hold as particularly suitable 
for roving frames for jute preparing in India. Ijj 
gddifai i to the roving frame, made with a friction 
^atei this firm also m^e roving fraihes with the cone 
motion, as shown in drawings Nos. 5, 6, and 7. 

UQ^ike the roving frames of the other two makers, 
the gearing of those made by the above firm is arranged 
all on one aide of the fitune. From the pulley pinion 
we have the drawing roller, spindles, and top coue 
p 
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driven. In this roving we have two cones, the top one 
having an unvariable speed, the lower one being vari¬ 
able, the various speeds of which we require in our 
present calculationand, besides these, the back shaft 
IS also driven from the pulley shaft. As already stated, 
there is no difference in the calculation to find the speed 
of the driver of the differential wheel in the roving fi-ames 
of the tlircft different makers, but the difference exista 
in the means applied to vary the differential wheel 
speed. Proccemng as in the lust case to find the speed 
which we require the lower cone or driver of the differ¬ 
ential wheel when the bobbin is empty, we have— 

^-^^^^ - = 280 speed of pulley shaft. 

^^^2 x^l8 ~ speed of spindles. 

280x48x48x7-06 

64 xT8- 

280x48x48 i p* 

—“ 210 speed of top coiio. 

Diameters of bobbins at start, in. 

Circumference of do. 8*927 in. 

912*37 * 

g - g - gy - =232*33 revolutions of flyers to put on delivery. 

Speed of ipdit. Revola. of fl/ors. 

560 — 232*33 ^ 327*67 speed of bobbius. 

= 163-83 speed of socket. 

24 X 48 ^ 

speed of pulley ibalt. Speed of tockei. 

280 — 163-83 = 116*17 revols. socket requires 

to be less than pulley shaft. 

=58*08 speed of differential wheel. 

58-08x210x25 


= 912*37 delivery of drawing roller. 


26x26 


= 451*06 speed of lower cone at start 
mth bobbin IJ^ in. diameter. 

Having found that we require tite speed of the lower 
cone, which drives the differential wheel, to be 451*06 
revolutions at the start, the bobbin being 1^ in. diameter, 
we must now determine the size and constniotion of our 
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conee, and cannot find the diameters at each incrcaao 
in diameter of the bobbine by proportion, as in the 
expansion pulley calculation,*or oy inverse proportion, 
ae in disc. I will give a verj' ^ tuple rule or Ibi-mnla 
for finding the shape of the cones, but, hi order to 
make it as clear as possible, will give first an example 
of how to construct the coiics from the various speeds 
at which the lower cone requires to be at each increase 
of diamoU^r of tlio bobbin. By inverse proportion we 
can find the speed the lower cone requires to be at 
each increase of the bobbin diameter. * 

For example, we have found that at the start, with 
bobbin in. diameter, we require 451*06 revolntlous. 
Supposing our bobbin increases one-cightli of un inch 
in diameter every row that is put on, we can find the 
speed the lower cone requires to be wlicn the lx)bbin 
increases to in. diameter, 1$ : :: 451*06 = 410 05 

speed of cone when bobbin is l| in. diameter. 

In the same way wo can find the vanous speeds at 
each increase up to any size, and supposing wo wish 
to have our couo to suit a bobbin 5^ m. diameter, we 
have as before, 5^ : 1^ :: 451*06 = 102*51 speed of cone 
when bobbiu ts 5^ in. diameter. 

Having the speed of our top e<me 210, and its diameter 
at the extreme end 6 in., and the diameter of lower 


cone at the same point 2^ in,, wu have^^-^^^ ^ =560 the 

speed of the low cone. Wo can next detenmine 
what diameter of bobbin this speed would suit. 
560 : 451*06 :: 1^ = 1 in. diameter of bobbin. 

Uetcnuining the length we wish tlic cone to lx*, then 
from the following tabic wo can make our coue the 
requii*cd shape. As the sum of tlie diametei*6 of the 
two cones remains the same throughout their entire 
length it will be sufficient to ascertain one. Suppose 
the length of our cone to be 31^ in.; speeds required 
to suit bobbin from 1 in. to 5^ in. diameter, increasing 
one-oighth of an inch each row of rove, as in tlie pre*- 
vious table, it will be seen that we require to know the 
ditftneter of one of the cones at 37 points. Let us 
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first take a straight line the length of our cones, in., 
and divide it into 36 equal parts. Commencing at the 
first point, that is, the largest diameter of the top cone, 
which we have fixed &t 6 in., then at the second point 
of the cone wc re(|uire a diameter less than li in., which 
multiplied by 210, the speed of top cone, and divided by 
the dinniotcr of the low cone, in., plus the amount 
which nur top cone will be less than G in., shall equal 
501‘18 the speed of the lower cone when the bobbin is 
1 | in. diameter. 


Table hiiowiko Sperr op Lower Conk at each Increase i.v 

Diaurtrr op Bobbikh. 


DUmetor 

of 

Dobbin. 

8|>e«d 

of 

Coaf. 

Diunoter 

of 

Bobbin. 

Speed 

of 

Cono. 

DIftiueUr 

of 

Bobbin. 

6p«od 

of 

Cone. 

Caches 

1 


InchM 

24 

225.62 

Incheo 

4 

140 95 

11 

r>01*18 


214*78 

44 

136*68 

11 

* 451*06 

2? 

206*02 

41 

132*66 

u 

410*06 

2i 

196*11 

41 

128*87 

11 

375*88 

3 

187 *94 

44 

125*29 

11 

347 

34 1 

180*42 

4g 

121*9 

1} 

322*18 

31 

173*48 


118*7 

11 


34 

167 

4l 

115*65 

2 

1 281 91 

34 

161 09 

5 

112*76 

24 

' 206*50 

3/! 

156*63 

114 

110 

21 

1 260*58 

3? 


54 

107*4 


237*4 

3i 

1 145*60 

5| 

104*9 



54 

102*51 


Let us suppose .t= diameter of the top cone at first 
division, low cone will then be equal to the sum of the 
diameters, 6+2i = 8i—«. 

Thus we have 501’18 

— a; 

Simplifying, we have 

210 a? = 4134-735-501 18 jr. 

711*18 « = 4134-735 

_ 4134'736 _ r.aio diameter of top cone at second 
^ Yu- 18 point for bobbin, 1J in. 

Proceeding in the same way, we can find the dia* 
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meter of the cone at each ^viaion, aiid at the opposite 
ends wo ha\*e 

Simplifyiug, 210^ = 845-727-102*51 x. 

312-51 ^*845-727 

- ^**^'727 _ tt. 7 nr at small uud orthirty-Kcvcntli 

^ 312*51 point of top coue, bobbin being 5^ iiu 

The fort»going e<piatiou iimj bo put iu the following 
manner:— • • 

Add the revohitiouHof topcoac,2](h to the revolutioiiR 
requin^l at each diumoter of tim bobbin, aikI divide it 
into the revolutiouK required, mill tipi i oil by the sum of tlie 
(liuuietera of the cones, 8^ in., for the diomotcT of the top 
cone lit eacli point. Having oKccrtaiued the diameter of 
the top cone at each division, wc cun iind the diAiueter 
of tlie low cone. Thus, at tlie first division t*)p cone 
diameter«5'813 or 5|jJ, low roue diameter then*8*25 
— 5*813- 2-437 or 2|^fl. At the last point, top eoiic 
diameter ® 2*708, and low cone = 8*25—2-70(i - 5-544 in. 
diameter. 

A no tlm' method of delet'm iu big the Con ee% —U a vitig 
fixed the end diameters of tlu* cono required, the axis 
lying between these ilianieterH may bo ai>^i(lod into ae 
many ports as desirable. The diumeter of the cone at 
any of these parte can bo fuuiid by tlie following rule:— 
Multiply the number of <Uvisions by gi*eatcr diameter, 
and divide the result by number of divisions plus 
the number of the division at which we rcquii*e the 
diameter. 


Example ^—Lot the end diametora of the cone be 6 in. 
and 3*in. respectively. This necessitates a length of cone 
equal to 31| in. Divide this length into,say, tmrty equal 
parts, then, by the rule given above, we find the diameter 
at any of the divisions; ^us, at division 20 we have 

inches, 

30N-20 
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It must nut >>o supposed that the length, 31^ inches, 
is got arbitrarily; it depends entirely on the rcqi\ired 
diameters, which are taxem by actual measurement on 
a cone from a hyperbole or rather adjacent hyperbok'S 
formed to suit the greater diameter. 

The rule itself is based on certain properties pciculiar 
to the hynerbolc (conic sections), but which we cannot 
here discuss. 

iVote .—We have here been speaking of the formation 
of the upper cone; the lower is made to suit it, as 
exi>lainucl in former jiKithod. 

These cones, as now determin(!<l, wll do for any 
size of nivc, whether our bobbin diameter increases 
by ono^iixtecntli, one*eighth, or one-fourth of an 
inch, dec. 

A belt running perpendicularly conveys the power 
from the top to the low cone, ami at the start this belt 
must bo platied on the proper diameter of the cone 
determined by tho diameter of the bobbin barrel. 

A rack moves the belt guide, and this rack is acted 
upon by a ratchet wheel, which is allowcjd to move 
round half a tooth each time the builder, rises or falls. 
Now, if we have a rove iucreasing one-eighth of an 
inch, the ratchet wlieel should be of such a pitch as to 
allow the belt to be moved one division in each rise and 
fall of tho builder. 

If, however, you have a rove increasing tho diameter 
of the bobbin one-sixteenth of an inch in every row of 
rove put on, you will n quire a ratchet pinion with 
twice as many teeth, or the teeth half the pitch; and 
if you have one increasing the bobbin diameter one- 
fourth of an inch, you wiU require one with half the 
teeth of that for tne one-eighth of an inch increase, 
or the pitch of teeth twice as much, so as to put 
yonr belt at each rise and fall of the builder one- 
naif, or twice as far as with one-eighth of an inch 
increase, and so with any larger, smaller, or inter¬ 
mediate rove. 
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Messrs Faieibaibn, Naylor, Macpherson & Co.’s 

Roving. 

Di$c and Scroll .—The mode of action iliffon? coiisidex’- 
ttbly from the other two in this means of regxxlatin^ the 
speed of the differential wheel. In those we have the 
diameters of pulleys and driven cone increasing, while 
in this the diameter of the disc which drives the boll 
diiniuishes. Again, in the expansion pulleys the 
increase is regular, while in the cones and disc the 
decrease in diamctei* is irregular. Proceeding in the 
.same way jis in the two former calculations, we shall 
obtain the diameter on the disc at which the boll or 
friction pulley must be jilacod at the start. 

^16-25 ' «peed of })ulloy shaft. 

“IlOO Kixicd of spindles. 

X A\) 

200x28x78-5 814 inches delivered by di-awing 
54 ” roller. 

^^*^^ — =104 speed of drawing roller. 

Diameter of^bobbiii barrel = <iircumference 3*92 in. 
*^14 _ OA 7 ox flyers require to put on 

3^92 - ({uautity deliveioiL 

(600—207*65 = 392*35 speed of bobbins. 

392-35x 12x30x36x32 _ a a e w* 

- 18x36x48x40 - = 

M'99 

200—130-78 = 34-61 speed of differential wheel. 

34-61x84x72 nii>/\BSpe®d of friction pulley or boll 
—12 x-27— = at .tart. 

The motion of the disc or friction plate which drives the 
friction pulley or boll comes from file pulley shaft, so that 
we miiltiply the speed of the pulley shaft by the twist 
wheel, diviaed by the wheel on the end of the ^aft which 

•drives the friction plate ® 207. Then, having 

fhe^peed required from the friction pulley 646*05, the 
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speed of the friction plate or disc 207, and the diameter of 
the friction pulley 6 in., we can find the diameter on the 
disc at which the frictioD pulley must be placed; or, in 

other words, the diameter of the driver ^ ^ 

diameter at which the boll or friction pulley must be 
placed on tlie disc, and, of course, half this distance from 
the cemro. Having obtained diameter on disc 15‘6, 
with bobbin barrel 1| in. diameter, Jet us suppose 
the bobbin diameter increases one eighth of an inch 
each row that is put on, the bobbin 4 in. diameter when 
full, then we require 4—1^*21 = 22 traverses. The 
first row being put on, the diameter is If in.; as in the 
other cases substituting this for in., in the calcula¬ 
tion we have 14’18; for 1^, 13; and so on. In the 
expansion pulleys we find the increase by simple pro¬ 
portion. Let \is take the two increases already taken 
from 1^ in. to 1| in., and 1| in. to 1^ in. Tbua, if 
1^ in. diameter of barrel requires, as we find, 15*6 dia¬ 
meter on tho disc, what vvill 1J in. require ? According 
to simple proportion, 1| in. would require more, and 
so we would state similar to the expansion pulley 
calculation, ];)ub unlike the pulleys, tnD diameter on 
the disc diminishes as the bobbin nils; s.q we must put 
the lesser iu the second place. As 1|: 1^:: 15*6 * 14:18. 
Again, with the next increase we have 1^: 1^:: 15*6 = 13. 
This is inverse proportion, and by this means we find 
the following table;— 
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If we compare the decrease on the disc at each step we 
will see that it is not regular; from to IJ on the 
bobbin the boll moves from IS’C to 14*18, a dcci*ea8o of 
1*42 on the disc; then from 3| to*3| on the bobbin it 
moves from 5*2 to 5*032, doci*ea8c of *168; whereas for 
the same increase of tho bobbin at the start wc had 
decrease of 1*42. From this it will be seen that the boll 
moves less as it comes nearer the centre and as tlie 
bobbin fills. In order to give this iiregular decrease of 
the diameter of the boll on the disc, the scroll or snail 
is introduced. We Avill now consider tho manner in 
which the peculiar form of the scroll is obtained. The 
scroll is on the same shaft as the ratchet wheel. From 
the boll extends a shaft which moves it out and in ou 
the disc, and when tho boll is at 15*6 in. diameter on the 
disc at starting, the end of this shaft I>oars upon tho end 
of the scroll farthest fi'om the centiv, and as the ratchet 
turns round so does the scroll, and by a lover and 
weight the boll shaft is kept l>earing ou the scroll, so 
that as tlie distance from the centre of tho scroll to tho 

S oint where the boll shaft bears diminishes so also tho 
iameter on the disc diminishes. Kno^ving that 15*6in. 
is the diamete^ on the disc at the start, we have the 
half of this, 7*8, the radius on the disc, or the distance 
of tho boll from tlie centre of the disc. Supposing the 
distance from the centre of the scroll to the farthest 
point is the same, namely, 7*8, then, as the disc 
aimioishes, so exactiy .will me scroll. Referring to the 
table, we have the aiameter on the disc at the finish 
$'032, the radius 2*5 iu., and so the scroll must diminish to 
^5 from the centre to the part where the boll shaft rests. 
Having the two extreme points, as well as the inter¬ 
mediate diameters of the disc at each shift, we will 
proceed to consider how the^ scroll is formed. 

^rom a centre, which we will suppose is the centre 
of the shaft; on which the scroll is placed, describe a 
circle with a radius 7*8 in., which we shall call B, and 
also describe a circle A from the same centre 
with a radius 2*5 in. I«ow, the boll shaft moves from 
the (irole B to A in filling the bobbin. If we re- 
o 
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quired one complete turn of the scroll to accomplish 
our work, then, drawing a line from the centre to 
the outer circle B, the points at which this lino 
would cut A and B woula give us the points where 
the boll shaft would be at be^nning and end. How¬ 
ever, three-quarters of the circle is generally found 
sufficient. 

ITrom any point on the circumference of B divide 
the three-fourths of tlie circle into twenty-two equal 
parts, and draw a line from the centre to each 
point. On these lines we have now to mark off tho 
distances given in the table. The first point wo 
ha VO already got, being the distauoe to eircuinfevonco 
of B 7*8. (In the second radius mark off the second 
distance, os in tho table, 7*00; on tho third 6*5; and 
so on, finishing on tlio twenty-second with 2'5. Com* 
mencing on the first Hue ou the circumference of B, 
drawing a lino joining these points and finishing at 
the circumference of A, we have the form of scroll re- 
quirecyand, as in tho other two, if wo place on a ratchet 
wheel which turns the scroll at each rise and fall of tho 
builder one of those equal distances, it causes tho boll to 
move on tlie disc the required distance caph row of rove. 

For tho same reason as in the cono and expansion 
pulleys, this scroll will do for any size of rove from 
1 ^ in. to 4 in. diameter. In this case we stopped when 
we had just enough, but they are generally made with 
a few more points than are actually needed. 

Spe^d of th4 Builder .—On the speed of the builder 
depends the laying on of the rove on tho bobbin, and 
the rows should not overlap or be too far apart. Just 
as the speed of the bobbin altei^, for similar reasons so 
must the speed of the builder, and, like the bobbin, 
its motion je regulated by the disc, cone, or expan¬ 
sion pulleys, as the c&se may be, and varies its 
speed accordingly. If, however, the builder is either 
overlapping or laying the rows on too far apart, this 
can be easily altered by making its pinion larger or 
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.••AC 

Effect of changinp the TwUi The twist wheol 

occupies such a position in the roving that altering it • 
alters the speed of ever^ part of the frame except the 
mundles; but although this is tlie case, they prosi^rvo 
always the same relations to one another. If you put 
on a larger twist wheel you drive the roller quicKOr, 
and so you require the l)obbin 0 slower; but the larger 
twist wiled also drives the disc, eonc, or pulleys jiropor* 
tioually quicker, aud these the differential wiieelsquicKor, 
thus giving the slower speed required io bobbins. 

a 

Anothef* mode of Uptake .—By driving the bobbin faster 
tlian tile spiiulhs the rove may be pulled on instead of 
being laid on, as explained, and it would just vary its 
H]»ccd when a loader, diininishijig instead of increasing as 
it increases in din meter, aud giung at fho surface speed 
of the drawing roller faster than the spindle motion. 


Let us sujqiose a few difli(nlilies with the roving, aud 
Kuggeslr solutions. 

in the disc, the boll requires examination from time 
to time, io SCO that it doe.s not diminish in diameter, 
witliout making coinjiensation by putting it nearer the 
<'e?itrc oji the tlisc by means of the rod for this purpose. 

Again, if ygyr bobbin is dragging, or keeping the 
b]iy<^r too tight and injuring iL you require to drive 
Iho bobbin faster, hence the boll, tho cone, and expau- 
pulleys must go slower. In the disc yon bring 
the boll .nearer the ceutr o^ bufc il' you now h&vamot 
room. on.the .disc to 611 the bobbin, you uxust.altec the 
pinion which drives tho disc plate, making it larger, 
and driving tho disc slower, aud then place your boll 
properly. In a similar way you would treat the cone. 
I? you nave not largo or small enough diameters on 
expansion pulleys, you rejjuire to alter the change 
piuiun leading to or iinniediStely before the diffbrential 
wheel. I might give many other ways of altering, 
but they are seldom needed, and in any case where 
alteration may bo needed, the foregoing will act aa 
a guide where to /change. 
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Conelunon of Differential 3fo<ton.—We may safely say 
<lliat the rovine and its complicated motions is one of 
tho most difficult problems to master in our flax spinning 
mills; but although intricate, it has, when properly 
arranged, a delicacy of treating rove for the flnest wet 
spun yam as well as for the heaviest jute yarn. 

For Dry SpiNNmo or Heavy Ndmbers. 

Iix dealing with the preparing for dry spinning I 
have an easy taslc , As tho pix*paring or making the 
rove for dry spilining is exactly similar in every iv* 
spect to that for wet b])uu yarns, I shall refer my 
readers to tho process iis dealt with there. However, 
08 staU'd in tho Introductory notice, dry spinning is 
employed for the heavier yams, so the preparing is 
coarser than in wot spinning* The range oi dry flax 
yam is from lbs. to 20 llis. per spindle, yams for 
ordinary linens running up to 4 or 5 lbs. per spindle; 
canvas yams from 4^ and 5 lbs. to 20 lbs. per spindle. 
Yam 3 lbs. per spindle may be considered as tho 
standard size. Almost as great care is required in 
preparing flax for these as for finer yams, for, although 
wo have not so costly, we have wc^er material, 
which will not stand rough usage. Russian flax is 
principally vised in the dry spinning trade—Riga K 
marks, 12 and 9 head, low Pemau marks, such as 
HD and D, Hoff, Archangel, RjefT, &c. &c. From the 
nature of these flaxes* it is essential that drafts in 
the preparing should be shorter than iu strong flax 
for wot spinning; these drafts should never exceed 
12, and if below it, so much the better. fThe gills should 
be more open than for the more soim and well cut 
flax, giving perfect freedom of action without allowing 
it to run mto layers; gilU too fine would also cause 
imperfect drawing and bf^aking of the fibre, and a 
longer pin is re<^uired, owing to its light, bulky 
character. An incident ibat came under our observa¬ 
tion a good number of years ago illustrates this 
view. Two systems, exactly the same in every par* 
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ticular of conatrwctioii, were working aloiigeide eacl^ 
otliw; both were working the same flax exactly, 
for the same sisso—3 lbs. '^'he rove weighed the 
same, and they were spun over fi-ainos exactly similar, 
although in different rooms. Tlie yarn of what we 
will term No. 1 system was very inferior to tho yarn 
from No. 2 system, No. 1 being hairy, liaving more 
“swells” and “smalls,” and wantuig entirely the 
skin and strength of No. 2 systoni. Any inferiority 
about these 3 lbs. (the work of the two sys^ina being 
mixed) was set down as being diiu to No. 1 system, 
and everything that was thought of at the time was 
tried, and failed to have tho dcsirc'd effect, until we 
examined the drafts of the preparing, and found No. 1 
about 11, and No. 2 about 10 draft all over. We 
changed No. 1 to 10, and found any defect remedied. 
The explanation of this is that the gUia being too 
sniall, the material weak uiid poor, aud with the 
lunger draft on No. 1 more bnraened, the flax ran 
over tlic tup of tlie gills a little, and so we had 
inferior yaru^ 


♦ 

Clock WBiGinxa System, 

As wo mentioned in connection with the preparing for 
wet spun ^arns, keeping the rove at a uniform rate 
is accompliabod by weighing cane in setts. As clocks 
are neea more or less in the preparing for dry spin- 
iiing, and as wo have had a practic&J acquaintance 
with both systems as applied to wet and dry spun 
yams, flax, tow, and jut^ we wiil here give an ex¬ 
planation of tho above system. 

Working of thf Clock .—The principle of the clock ot 
dial is as follows:—A certain quantity is spread in 
one round, or some part of a round, of the dial of 
the clock. The clock is driven from the delivering boss 
similar to the bell in sett weight. A worm on the end 
of the delivering boss shaft £ive6 a pinion on a shaft 
^vtdeh has on the other end a bevel pinion driving 
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^ a similar bevel pinion on an upright shaft, having a. 
worm on the opposite end^that drives a pinion carrying- 
round the hand on the dial of the clock. This is the 
usual system, although it is driven in many eases more 
directly. 

the Clod .—The length is taken, as in tlic 
case of the bell, by multiplying the circumference of th(! 
delivering boss by the pinion on the end of the small 
shaft leading to the clock, and on the opposite etxl of 
this shaft a Dcvcl pinion drives a similar bevel pinion 
which wo multiply by, ami again multiply by the pinion 
on the dial, and divide by the first bevel pinion and by 
66 to reduce to yards. 


Example .—Diameter of dcliveiing boss 4 in. = circum¬ 
ference 12'56, first or change pinion 48, first bevel 25, 
second boved 25, dial pinion 60. Tlius : 

-55^--1004 y»rd». 

Ill putting on a new size, proceed as in sett weight, 
and find the weight required for UHl yards from spread- 
hoard. Say that is 5.1b8., then for 1000 yards (if that 
is the lengtn of our clock, for we may suppose tliat not 
more than 1000 is delivered by drawing roller, as tin* 
delivering boss required at least four more to keep tlu* 
sliver sufficiently tight), would require 5 lbs. x 10 
?.50 lbs. As in set^ allow for waste and bulking. 

After once getting data to work from, the dim^rent 
weights of rove are obtained by proportion, altering 
the chajige pinion on the emt next the delivering 
boss, instead of the weight of flax every time, whicli 
would be very awkivard, as the flax is generally put 
up in bundles of the same weight. Thus, supposmg 
your flax is put up in bundles of 25 lbs. each, and yon 
spread two at a time, which equals 50 lbs., then 
jiSH Ulftke your roue heavier or lighter by lengthening 
qr £he length . of thfr clock. Thc greater 

length the 50 lbs. goes into, the lighter the sliver, and 
verta. 
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ExatnpU.^t a 48 pinion gives us 48 drs. per 100 
yards of rove, and wo require 36 drs. per 100 yaroH, what 
pinion will be required, alwaj*^ the same weight being 

drs. drft. pinion afis. 

36 ; 48 :: 48; 64 pinion required.^ 


2b Jivd Wtight and Erngih of Clock for a given Rove ^— 
Again, supposing we have no data h> start from in a 
system, witn particulars as follows:— 

First drawing, draft 10, Ends into 1 = 12 

Second „ „ = 12, „ 1 = 12 

Third „ „ =12, „ 1=4 

Roving =12, 

Rove required, 51 di*a. per 100 yards, length of clock 


tAAA 1 1 61x12x12x12x10 All lAA 

1000 yards, we liavc y/o-jneiriG “ ® 


yards fmni spreadbonrd. 

Now, if C lbs. is the \veij 5 bt of 100 yards, then 1000 
yards, whieli is the present length oi the clock, will 
require ten times us much, 6 lbs. x 10 - GO lbs., or 30 lbs. 
to oe spread by cacb spreader in one round of tho clock. 
Now, ]f oui’ cax is put up in any other weight, say 
25 lbs., we can find the le^th of bell in this way. We 
require, as shown above,! G lbs. per 100 yards, then 
what length will give us 50 lbs, or two bunches to 
spread? 6 s 50:: 100 yards: uns. 333J yards length 
of clock. This is witnout taking into account waste, 
bulking. &c. i 

In order to know the explanation of this rule, see the 
■way to find sett weight, or weight of 100 yards of sliver 
from spreadboard, from weight of rove per 100 yards in 
“ pw'paring for wet spinning.” There is this difference, 
however: in it, as the sett is made up at the back of the 
first dra^ving, its doublingb arc not taken into considera-. 
tiun, us the weight found is the weight of the whole 
sett; but as the weight is made up in the clock system 
for a single sKver d^ivered from the spreadboard, you 
divide by the number of doublings at the back of the 
first drawing, and thus you have the weight of ono 
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sliver. We eball sum up our opiniou of both systeraB 
(clock and sett) in very few words. £ Do not use the 
clock system if you can use the sett. The clock 
system with coarse yam eqimlly >vith fine produces 
the same result. With the sett you can run a size of 
yard for an indefinite time without altering your draft 
111 the spiuning room. With the clock system your 
yam keeps rising and falling, heavy to*day and fight 
to-morrow, heavy this doffing of rovo and light the 
next, and more common still, heavy and light mixed 
through them all. On examining the yarn you can 
never fail to find heavy and light cuts, and it is even 
easier seen on the bobbins. A doffing of bobbins 
never comes oflf a spinning frame prepared by the 
clock system out of which one coulu not select from 
their appearance some light and some heavy, and 
commonly there will be in hea^ yams, where slight 
differences are easily seen, a diffiemty in picking out 
many bobbins which are exactly the same. In the 
sett system, with just the same amouut of care, you 
have results the very reverse, no difiTereucc whatever 
in the size of the yam being visible. In the sett, 
you have eight, ten, or any set number of cans, 
•with exactly the same number of yards in each, and 
these combmed have always the same weight. Now, 
if the spreaders make heavy or light cans their atten¬ 
tion is called to it and they arc balanced by others, 
whereas in the clock there is no check so long as 
the worker spreads the allotted qxiantity in a roimd 
of the clock. There will be heavy and light slivers 
spread, and it is the getting together on the sett 
frame of too many light or heavy fevers that prevents 
equality. T^at the sett is by far the superior system 
we have no hesitation in saymg. That me clocks are 
easier and cheaper is urged on their behalf, but the 
inferiority of the work produced discounts this cousidera- 
tion. At not heavier than 6 lbs. or 8 lea, 

in my ^iniom should have the wtt. On account of the 
m^ualities of the clock system, you have roves below 
the proper weight, which .constwtly annoy the spinner. 
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A few light roves are sufficicut to keep a spiuuing frame 
ill bad order, so that you arc not able to take off the 
same production. Again, from sudden fluctuations tho 
roves in general take, you require to put ou draft when 
jterhaps you have some of the previous lighter roves 
still on the frame. So that, although the clock system 
in the preparing room may be easier and cheaper, its 
merits in this department are more than counterbalanced 
by its defects in the spinning room. Following it fur¬ 
ther, you have unequal wefts, which make mtcniato 
light and heavy cloth; besides, you have brebking in 
tho weaving of the light warp yams. ’ 

A serious defect, in working six or more different 
sorts of flax, is that yon cannot efficiently havo more 
than two different qualities niiiniug at one time, as the 
flax is susjxsuded from a balance. 

Woriitiff of Balance and Clock .—The dial of tlie clock 
driven by the machine is divided into a certain number 
of equal parts, say twelve, and a ring is put on the 
balance, also divided into twelve equal parts, between 
the place where the baud of the balance jioints when the 
full weight isnu and when empty, so that, as the Laud 
ou the machine-clock moves from twelve to eleven, there 
should be enough spread to move the band of the bal¬ 
ance ou which the flax is suspended from twelve to 
eleven on the index ring, equal to oiic-tAvelfth of 25 lbs. 
spread. It is urged from this tliat the 8|ireadcr has a 
check every two lbs. spread, but it is generally the 
case that, after getting an idea of the weight to be 
spread, the spreader never compares the index ring of 
the balance with the machine-clock until the allotted 
quantity is almost finished, th\is making the rove by 
guess work. On the other hand, the spreader for sette 
spreads uniformly from beginning to end of the bell, 
and then finds whether the spreading is heavy or light, 
and thus regulates the spreading mitil right, and con¬ 
tinues always the same, without the temptation, as with 
the clock motion, to spread heavier or lighter, so as to 
fi tn'rft with the machine-clock. In the setts you can 
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spread six differeut sorts at the same time, if a six-line 
spreader, and so have your sliver uniformly mixed at 
the first machine. 

In tho wet spinnifig ti-adc very few use the clocks, 
the sett being almost universal, in some places where 
clocks arc used, for tho proper mixing of the flax 
only one hort is spread at a time, and then the 
cans put up with the right mixture at the first drawing 
frame, and if this trouble has to be resorted to, why 
not weigh them with very little extra trouble? if this, 
is done, the clocks will he found of little uso. In tho 
dry spinning trade the clock system is frc<jueutly used, 
but setts are used for the bettor class of yarns. 
Sometimes setts arc made up from the first or second 
drawing, two or four cans at a time, but the objections 
to this are evident in comparison to eight, ten, or 
twelve cans, and tho sett made iip from the spreatl- 
board is considered preferable to that of any other 
method. 

In twisting tho rove, more attention is required than 
in preparing for w<‘t spinning, but as the preparing over¬ 
seer sbnuhl be gmdeu in this matter by the opinion of 
tho spinning overseer, we will leave it to be treated in 
spinning. Gi’eatcr doubling can bo accomplished with 
short drafts in preparing these heavy numbers than in 
lighter, without resorting to very light spreading, one 
to three thousand doublings being generally used. 
To ascertain the amount of doubling simply multiply 
together tho iiiunber of ends into one at first, seconJ, 
and third drawings, tlnis, 12 x 12x8 = 1152 .doublings 
on the sj'stem. 


_ 4 / 

The following' tables are .similar to those previonsly, 
given, pages 58, 51*, the same explanation applying. 
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CahdinO is 0110 of the most important bi-aiiches in n 
epinniiig mill, and <>Rpecially in the ui-iinary procossoK 
through M'hich tow passes before rcacliing the spiiining 
room. Difficult as it is to give any practical guidance 
in tlie muuipulatiou of the flax fibre over the vorious 
machines, it is still more difficult to do so in curding. 
'I'lio objects in curding are vorious, d(‘pcnding on the 
material, and the pumose for which it is intended, 
separating the fibre from shive, nap, and dirt; cutting 
the fibre; also, sorting the tow by various doffers, ami 
delivering in a sliver for the drawing frames. In order 
to judge how any given tow slunild be carded we nmst 
have the material before us, and, knoudng the yarn 
into which it is to be made, see the d(>fccts which it is 
essential to remove for that yam, and, by an acquaint¬ 
ance with the qualities of our material, such as strgiigth, 
Ac., strive to arrange our carding so as to perform tlie 
work with the least possible damage to the fibre, and 
with tho least possible waste. 

In tows, as in flax, wo have a wide range of raatorial, 
from the fine, and sometimes combed, for wct-spuii 
yams, to the coaree, for sacking, canvas, &c. The 
quality of the material to be operated on differs so 
much that, in order to give an account of cardii^, we 
would require to give an example of the many different 
varieties of tows, for which we require different carding. 
Generally speaking, one carding is sufficient for Baltic 
tow, the snive, dirt, Ac., being easily thrown out, 
owing to the- dry and open nature of the material. 
In Scotland a great quantity of the tow worked is 
Baltic, hence carding is accomplished in a different 
manner from that adopted in the case of the finer 
tows in Ireland. In the majority of Scotch mills only 
one oqrd is used, acting as a breaker and finisher, 
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and it is only in cases of very dirty tow that two 
separate cards are used. 1 shall give, farther on, the 
particulars of a card adapted fur from 3 to 4 lbs. per 
spindle. The speed of the cylinder varies according 
to the nature of the material and the purpose for 
which it is intended, as docs also the speed of the 
workers and strippers, Ac. Cylinde^ 3 ft. by 5 ft., 
generally run 150 to 200 revolutions per minute, 
lly varying the speed of one or the wliole of the 
strippers and workers we can throw out much or 
little dirt. Fast driving of the strijijicrs under the 
card is liable to throw «>ut fibre ns well; but whore 
it is essential to drive these fast for cleaning, a tin 
cylinder may lie placed under, between the worker 
and stripper, allowing the sluvo and dirt to fall, and 
keeping the fibre in. Where two cards are used, 
the workers and strijijicrs may bo driven slower 
than in a single card with similar material and work 
to perform. Hand-made tow, suoli as Archangel, 
Kama, Jaroslav, and machine tow off the same, as 
well as RjcfF, are so clean that the straightening 
and ap<'ning up of the fibre are the principal require¬ 
ments; but some of these tows, and /‘specially those 
off the hackling machines, are very full of naps, and 
ri'quiro more carding, especially if for light yarns. 
Some hand-made tows of this class require opening 
and teasing before going to the card, and this is 
accomplished best by manual labour or by an open 
teaser. The c>'ii effects of over-carding will, however, 
be verv n arbiy sia-n iu rhese, owing to the weak nature 
ol th(' libre. Duffing by means of a roller is ^plied to 
cards of description, and this process differs from 
the mode applied to cards for fine tows, as in these 
doffing knives are used. In a breaker and finisher card 
two Effing rollers are generally used, while with two 
separate cards and for light sizes, such as 3 lbs., the 
finisher has sometimes omy one doffing roller. Gene¬ 
rally, however, the slivers from cards having two doffing 
rolicra arc delivered into one, as by taking away the 
best or top sliver Hie remaining one would be left poor, 
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and the fibre very short. The principal objections to 
twice cardiug are, the greater auiount of waste, the 
breaking up of the fibre, and the risk of ends getting 
away. To this has to be ad<lcH.l the c^xtra cost, aa 
lading machines or eaus have to bo imnL 
u only one card is employed, it is essential to vun 
first thi'ough a teaser Hax used ns tow, codillas, rope 
tow, <kc., fur the purpose of putting it into working form 
for the finisher. 


SfiTTwa Cards, Clothing, &e. 

Ill setting cai’ds tlio dothiug mpured vAricH ac- 
c(n*ditig to fho tnatermi being worked. Tliis is also 
the case vnth the clothing on workem and strippers. 
T1 j(^ distance nf the workers and stiijinera from tho 
cylinder als<» vorie.s they being set furtlier off at the 
beginoing than at the end, tho distance depending 
on tho length of fibre and nature of material uuder 
jprocess, llic diameter of the workers aiul strippers is 
idso varied according U) the lengtli of Tho 

stripiiei's arc ^iicnilly fi^oin I in. to 2 iu. larger in 
<UHmeter than the workers, so wo have them running 
worker and stripper 4 in. aud 5 in, *5 iu. an<l 6 in., 
5 in. and 7 in., 7 in. and 8 in., 7 iu. and 9 in., and so on* 
It is a point rcouiring much attention that wlien new 
macliiues are ordered full particnlui's should l>c given, 
so tliat the machiiirs may be thoroughly adapted for 
tlie class of material and kind of work for which they 
are intended. 


Fine MAoeiNB Tows. 

In dealing with fine machine tows, the necessity 
of freeing from nap and opening up is tlie main 
point E^ecUUj in soft miltwutchea Irish tow this 
difficulty a great Tow coining from a brush and 
doffes nacklmg machine is very nappy if the brush 
H 
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is not set with groat accuracy. These tows arc 
mainly for good yams. The naj)S in some tows 
may be opened up sufficiently once cording, but, 
if very nappy, a gfreat many of tlic naps ivill be 
<lrawn into hard kiiote, and require second carding 
to throw tliom out. In the finer tows the fibre gene¬ 
rally is shorter, being maeluno ami sorting tow from 
Irish, Floroisli, Dutch, and (Jourtrai cutiinc, and to 
work tliese the workem and strippers arc lessoiu^d in 
<liamctcr, say to 4 in. and 5 in. and 5 in. and 0 in. 
respectively, a gn^atcr number being put in, increasing 
to 8, 9, and 10 jiair on a card. Particulars of a card, 
tor 25 lea, made from long line tows, arc givc^u at 
]jago 120, but this curd must not bo considered as a 
standard from which you got finer or coai*ser for 
diner or coarser yarn. Take, for cxamjdc, one of our 
very <*oamest tows, ‘‘rc-scutchcd Irish,” and wc find 
that tho finishing card cylinder will require to be 
<*ovcred wilh alniut 40 juns to tho square inch, spin¬ 
ning say 14 to 20 lea. This tow requires a groat 
amount of carding to free it from dii't, open the lumps, 
knots, 

Owing to tho gi-cat length and matted condition 
in which this tow comes from the scutchers, it requires 
a coarse shakor or ti.aser. Particulars of this machine 
will bo found at page 120. The person spreading 
or feeding stands on a high platform, and the tow 
is discharged, well shaken or tea so cl, below this plat¬ 
form. Some machines of this description discharge 
at tho back, and consequently no platform for the 
feeder i« required. Passing through a breaker similar 
to the one particulars of which arc also given at page 120, 
and coming to the fiuishcT, wo requii'e a card a 
great deal finer than would be supposed from the 
coarse nature of the material. In order to open the 
naps w(^ must have the cylinder clothed nearly as 
follows:—Pins No. 20 wire, in. long, 17 rows in 
stave, 24 in. X 3 in., which equals 40 pins per square 
inch, for 14 to 30 lea. For heavier numbers, wet and 
dry spinning, coarser cards are used. 
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Card Calculations. 

Taking the draft on a cai-d, or tJic otter calcula¬ 
tions as to the speed of the vario^l8 parts, appears to 
a beginner, oAving to the complication of wheels and 
{mlleys, an almost itn]) 0 S 8 iblc undertaking. However, 
a very short acquaintance uith the machine ouablcs 
one to trace to its origin the motion of any particulur 
part, and the calculahoiis become very Hiniplo indood. 
Owing to the vaidcty of construction, we propose giving 
the calculatums for canis which have gearing arranged 
in (UfFcront ways, the fiiist card Imving dofhng knife, 
with draft and other gearing mainly on one side; the 
socon<l card one doffing roller, with draft gearing on 
one side ; and the thinl crti*d two doffing rollers, with 
gearing for ilraft calculation on both sides of the card. 

For a card with tlie gearing all on one side the 
various enleulations are comparatively easy. 


Draft .—We start wth the pinion on the end of the 
delivering boss, say with 20, whioli drives a stud wheel 
‘Mi; on this stud a 36 wheel drivas a second stM.'Wvhcol 


CO, nnd on this*8100 a 25 pinion drives n 110 wheel on 
the feeding i-ollcrs. TiUcing the drivers and driven as in 
an onlinary draft calculation, and the diameter of feeding 
rollers 3, and diameter of delivering boss 3J, wo have— 

36xG0xll0x3'5 


Spffd of Wot'liers. —'I’akjng tlie speed of cylinders, 
say 200, ■wo have this multiplied by the cylinder 
pinion 65, which drives a stud wheel 128, and on this 
stud a pinion 34 drives a second stud wheel 160, and a 
stud pitnon 60 drives the top stud wheel 90, and stud 
or change pinion 25 drives worker wheels 90; which 


gives— 

200 X 65 X 34 X 60 X 25 
128x 160x90x90 


= 4 speed of workers. 


Speed of Strippm .—This is easily found by multi- 
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stud wheel, and stud pinion 24 drives feeding roller 
wheel 9(). 


180x44x36 x24 
146x100x96 


c 

= 4*9 speed of feeding rollers. 


Calculations for Third Card. 

The third description of canl, namely, that with two 
doffing rollers, ha.s, os already said, tlio draft gearing 
on both sides, hence the difficulty for bogiiinors. IVc 
proceed in the same way as with the prtivious cards, 
commencing, however, on the oj)poHito side from that on 
which the focdoi-s arc geared. 


Draft .—Taking the ]>inicin on the end of the to}) 
delivering roller at 22, wo find it drives a stud wheel .">4, 
and oil the same stud a 22 pinion drives an 84 wheel on 
the bottom doffing roller. We have nyw to go to tbe 
opposite side, and on the same doffing roller we have 
an 84 wheel driving n stud wheel 72 ; on the same stud 
a 52 (Irives a 120 wheel on the feeding rollers. 

The diameter of the delivering i-oller is 4'2.5, and the 
diameter of the fceiling rollers 3’5; multiply, as before, 
all flic driven by tlir diameter of the delivering roller 
for a dividend, and tlio drivers by the diameter of the- 
feeding rollers for a divisor. 


64x84x72x 120x4-26 
22 x'22x 84x53x3-5 


-22-5 draft. 


To find the Speed of M'orkerg .—Commencing udth the 
. specaof the cylinder at, say, 178 revolutions jier minute, 
wo have this multiplied by cylinder pinion 40, whicli 
drives 120 on delivering rollers, and on the opposite side 
of the delivering roller a 22 pinion di-ives a 54 stud wheel, 
and on the same stud 22 drives 84 on each doffing rollet-; 
then, on the same side as we started, 84 drives a 72 
stud wheel, 22 stud or changs pinion drives a 66 wheel 
on tho worker, and, if the same pinions arc on pach 
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wox'kor, they will, of course, be all at the same speed. 
The drivers and driven give lus— 
178x40x22x22x84x22 , /■ , 

120x64x84x72x66 " 


Speed of the Strippere. —On tho opposite side of the 
card from the workers the etrippem arc driven l>y a belt 
])a.Ksin^ round a pulley on tiieir cud, which pidley in 
driven by a drum on the end of the cylinder; so that 
we have only to multiply, as in previous cards, tho 
spec<l of tlio cyliudovj 178, by the diameter^ of this 
drum, 18 in., and divide by tho diameter of tho stripper 
pulley, 14 iiu 


178 X 18 
■ 14’ '* 


229 speed of strippoi-s* 


Speed of Delxotving Roller. —We liavo tlie speed of tlie 
cylimlcr, and cylinder pinion 40 driving 120 on each 
delivering r(dler, which gives us 

» 69*^3 speed of delivering roller. 

Speed of I)(^ng Roller. — We might coinfR'cLfSO with 
the speed of^ho dclivcriDg roller, but, starting with 
the speed of tho cylinder, wo liave cylinder pinion 40 
driving 120 wheel on tho delivering roller, and on the 
opposite side of delivering roller we have 22 pinion 
driving 64 stud wheel, aud on the same stud a 22 
pinion drives an 84 wheel on each doffing roller. 

178x40x22x22 ^ j i? j it n 

120x54x84 -doffing roller. 


SpetJ of Feeding Rollere. —Instead of commencing at 
the cylinder pinion we will commence with the speed 
of doffing roller just given, 6‘33, and the same side on 
which the feeding rollers are geared on we have 84 on 
the duffing-rollers driving a 72 stud wheel, and on the 
same stud a 52 stud pinion driving 120 on feeding ]:oUeT8. 

^ • 3*2 speed of feeding rollers,f* 
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'Fow nrojmi’inp; is u more important ojUTatioii oven 
flmn flux pu'parin^j, owing to tnc very diHeix^ut Htatu of 
the slivci* coming from tlie can! eomparcil with the flax 
>iUvor from a Mpmulljoanl. The iH^markw on ffax pre¬ 
paring OH to tlic proper relative sm'edH of tlio differeut 
parta of the nmcliines apply ('(pittlly to tow ]ircj)aring. 
So also docH tJie eantiini a« to Iwiving tlie gilJs over¬ 
loaded, &e. Owing to the whort film* in tow, naps, 
InnipN, <£c., it ia an eaM^ntial point to have the falJer 
( oining ixH eloMc tin possible to the ni}) of flic roUor, and 
M) liold th<‘ slivcT, cKiKHdully Khort fibres, nHi>M, Ac., nntil 
taken liold of by tlie rollers With a Jojig distaneo 
between the nip ami fullers, iu 4 «,lumii 8 ,&e.,ai’ccaiTicd 
into the rove without I wing drawn. In ordc»r to prevent 
this wc req^uirc nmallcr drawing rollers th»K m flax 
jircparing; lu some very lumjiy or nappy tows, roving 
frame roUoi-H being made as sinall as to ni. dia¬ 
meter, to allow the fallcr to be brought close to tlxe nip. 
It is also necessary to have as short a pin as possible 
<;onflistent with the weight of the sliver, as this also 
tends to allow the fallcr to lie close to the nip. 

The conductors at the back of the drawiig fraTuee 
should be as wide as the gill will properly es¬ 

pecially at the back of the roving. The conductors at 
the front of the finishing drawing frame pr delivering 
bosflCB should not contract the sliver much, but keep the 
sliver as ^yide as potable for the ro>dng; and, at the 
drawing roller of the roving, contract the sliver 
8 udden^, say to one-third of its width, in very nappy 
tows and those with a good quantity of short fibres. 

In flajr preparing the drafts run from say 10 to 15 on 
the drawing frames and roving, but in tow, owing to 
the D»uch shorter fibre, &c., the drafts are much shorter, 
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say 6 to 8. Working veiy short tows, Yo\m tow, wast(> 
sliver^ card waste, &c., for heavy dry spun yarns, does 
better with six of a draft; while fine and sometimes 
combed tow, for 60 tcrlOOlea, will do with eight or longer. 
In flax preparing, again, the speed of tlie roving is regu¬ 
lated by the speed of the spindlos, or rather the spindh' 
gearing; but ni tow projiariug the speed of the lallerK 
regulates the speed at which we may drive* This is owing 
to the much shorter draft-, and 200 fund's p<‘r minute in 
consuhu'od a high speed forsevew gills, the pitch of screws 
being less or more, and tlm« wv tiw. pri'vonted driving 
up to wliat tJie spindle gearing would pen nit. In the 
very fine tow trade fi^cijiiently four drawing fruincM avv 
used, and generally speaking, throe drawing frames for 
all tows for wot and dry spinning are used. However, 
where two cards ui'c used, and for ooai'Ko heavy yarns, 
such an 6 n)s. per spindle and upwards and for wefts, 
whore cheap production is the moin point, two ilrawing 
frames only arc usc^d; and when 40 lbs. per spindle, 
made imt id hemp, coanw^ rope tow, Ae., is reached, ti 
rotary gill roving is sometimes used (no Hjnimiiig 
frainrsh^iTinning 300 to 400 fullers per minute, or th<‘ 
spindles of a frame with 0x4^ in. bqbbinH, running 
1200 to 1500 revolutions per minute. 


(’AT.CULATIONS FOR WEIGIIT OF RoVE. 

After leaving the card, the sliver passes over one, 
two, throe, or four dra^^4ng frames ancf a roving frame, 
as the case may be, and the next point to consider is 
the making of the rove the i-equired weight. In the 
fine trade weighiiig the tow in certain quantities, and 
sprendiTig on a certain length of the feeding sheet of thi^ 
curd, then a boll on the first drawing, and setts put up at 
Uie back of the second drawing, is the plan generally 
adopted. Another mode is, spreading ou the card with¬ 
out weighing, and having a mII on the card and ono oii 
the first drawing, thus having double sett weights. 
However, in the Scotch trade for heavy yarns the^clock 
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system is generally useJ, sprcacling to tlio regulated 
motiou of the clock, sometimes ^vith and sometimes with¬ 
out a bell on the first drawing frame. Spreading on the 
card by w<?ightis sometimes used without the sett weight 
for heavy yams. The sumo rcnmrks api>ly hen' regard¬ 
ing tlie sett and clock systi'ms as in the easc^ of Flax 
Preparing/' Indeed, the reasojis ngaiiiKt using tlio clock 
system, or even weighing the tow ti> the cant wtUout 
a sett weight at the limt or second drawing frame, an^ 
more numerous. If, fur instance, you have a breaker as 
well as a finislu'v, and the clock on the bro^tker, the 
sliver being put int^i a lap for tJie finisher, you have the 
extra I’isk of ends being away without any check on 
prop(‘r slivers being dclivereil from the finislu'r card, 
ncsides, if the U*w varies inucJi, so <loes the rove, an<l 
likewise the yarn. It is a matter for considm'atiou in 
what M ay the sett should be phu*ed. If thoslivi'r fn)m 
the card is liglit and roquiv<*s ttm niuiiy ends to go into 
oiu* at first clraudiig, it may hi' bettt'r to M'oigh at the 
s<'coiul, etc. Again, if ycuir cans are not so nurm'rous 
at tlic back of dmwing, yem may have bell on the 
card. In t>rder to save M'(‘ighirig at the cm'ika (jjoek is 
sonictiines puhoji, and setts m.adc up aflcvM'ords. If in 
heavy yarns, wiy about lU lUs. per spindle, it is found 
inconvenient, and pcrliujw too expensive for the 
mote rial used, to weigh either at the laird or in setts, 
Boine other means o( cheeking tin* eloek sliould bo 
applied. XnoM'iiig the miuii'od m* eight of rove with 
the drafts, and doubling on the draM’ing frames, w'e 
have to find the sett Aveight, then the M'ciglit of 
material to ho spread on the card p<*r yard; ov, if a 
clock be used, the quantity to bo Rpi'oad in each revolu¬ 
tion of the hand of the clock; oi, if tlie speed nf the 
clock be altered, the inimlxT of yanls required in one 
revolution. The manner in which to find the sett 
weight is fully explaimnl in ‘‘Flax Preparing”; so also 
is the way in which the amount is increased or redneod 
owing to the variations of waste and bulking, so tliat 
wo need not repeat these details hen.'. 

Having settled the weight wo require 100 yards of 
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rove to be, then, by calculation (see Flax Preparing ”), 
^tuppose we find the weight we require at the front of 
the first drawing; or bell frame to be 600 yards weighing 
10 lbs. Jf we have & draft of six on flic first drawing 
frame, and eight ends nniniug into cue, we have 

lbs. This 13|^ llxj. is the weight of 500 

yanls of sliver delivered from the card. Knowing 
the draft, and estimating the M'oste according to the 
material, &c., we cuu find the weight to be spread 
on any given distance of the feeding table oi tlie 
card. Before going farther, however, 1 may explain 
that ad<Iing the waste made by carding in the 
4 )rilinsry way will not bo coirect If, for instance, in 
the present caee we have 16 per cent, of canling waste, 
aiid require to know the amount to be spread M'hich, 
less, 16 per cent*, will equal 13^ lbs., wo must, instead 
of simply adding 15 per cent, to 13J Ibe., find it in the 
following way:— 


RuU foji fiudvfg amount tekichf after deduciiup a given 
percttSxigey tquaU a given amount. —Dcdiict given per¬ 
centage from ICO and divide it into given amount 
multiplied by 100. 

If, for instance, wo have 100 llis. tow, carding waste 
20 , amount delivered 80 lbs., adiling simply 20 per 
cent, to 80 lbs. will not give ns the original amount, 
100 lbs., but we must find amount according to pre¬ 
ceding ndo. 

Example^ —As an example wo may continue the fore¬ 
going calculation. Having a sliver 13| lbs. per 500 
yards, and supposing there will be 15 per cent, waste 
on the card, we must ascertain the amoxmt required in 

13*33 X 100 i E 11 OM * 
100-16 “ 

15‘7 Ibe. must now be multiplied by the draft on the 
oard. Bay 25, this u 15*7 X 25 « 392 5 lbs. per 500 
yards, wnich divided by 500 gives 12*56 oz. j)er yard to 
be spread on feeding table. 


500 yai'ds before coi'ding 
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Clock Ststem. 

Take two canls a “Finwhov” and “lircakiT with 
Clock Weight reqmivd at Iho fnmt of fimt dnnving 
fi-ame wtiuc* as 10 lbf». [X'r 500 yanlN, ami, with the 
8 ainc clouLlingH niul drafts, wo luivo the wniie weight 
of Rliver to Iki deli voiced fnmi the finisher card, 18^ llks» 
per 500 yards* Supposing wo have 8 per cent, wiiste 
on this card, and pmcoediiig as in tlin last case, we 
have— ,. 

13 33 X 100 -, . n 

ido - » 

Draft on tlu- <-nnl 20, aiul, sav, 24 nHvoi'n in tho Ians 
14-5x20 


at the front, 


24 


12-1 llw. weight of 500 yanls of 


silver from lirc-nker. SHiUKisiug tho waste on the breaker 

1«». I V 1 nn 

to Ix' 12 per cent, wo have, _ 13*75 Ihs., the 

quantity to he spwmd for 500 s awLs d<divered. A certain 
nnchangeuhle <junntily of tow, say 50 lbs,, may bo sus¬ 
pended fniin a balance* The clonk Ix^ing driven from the 
delivering roller, wc must asoerlaiu tlio lunnTTer of yards 
tube delivcixy in one revo!uli<in of Hie clock during 

which the 50 11«. is sin-catl. ^ so':: 500 = 1818 

yaixls in one revolutum of the clock during M'hieh 50 lbs, 
of tow is spix'ad. 


Clock Motiox* 

This lias already been described in “ Flax Preparing.’^ 
A simple arrangement for a card delivering with a I'olTer 
is a woiTn on the end of the roller (hiving a pinion, say 
70, on the end of an upright shaft, and on the opposite 
end a worm driving the change pinion, which cames 
the hand on the dial With a roller, say, 11 in. circiimfer- 

ence, and an 85 change pinion, we have-gg- 

1^18 yards in one revolution. As previously explained^ 
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clock may bo placed on the card where only 
one is used, acting as breaker and 6nishei% If 
rotaries arc on the card, that have a short draft, 
say throe or four, this must bo taken into account in 
the foregoing calcnlations, and where we imiltiply by 
^ard draft we must also nmltiidy by the draft on the 
rotaries, A now weight of rove Innug ronuirc‘d, and 
Hpreading the ealouIat<‘d wi'ight at tln^ caret according 
to KiippoKod waste, it may bo found that the si Ivor, on 
weighing it, c<nnes out too light or too heavy (care 
should bo taken to weigh the sliver when the card is at 
full Sneed); in this event place a little mor<^ or a little less 
weignt on the sjireading sheet j)cr yard, or, if Hjireadiiig 
to n clock, alUT it ucconliiigly. Supjawing, however, you 
have not room between the feeding rollers for a heavier 
sim?ad without choking, then alter the draft of the card. 
This, of oouw\ has rarely to be done if the card is , 
adai>tod for ita work. Thu quantity done per day vanes 
from tive to thirty •five ewt, and the waste fmm five to 
thirty-five per c<*nt. The speed of the doffing roller, 
if a doffing knife is UK(*d, dejicnds on the speed of the 
latter, ^ni if the doffing kiiif<‘ is driven too slow 
the tow is likely to lap up and 1 hi taken on to the 
eylimlcr again; if too quick, it is apt to break and 
require incessant attention. They run generally 300 to 
400 strokes per minute, but au eccentric doffer with a 
short stnike will run, say, 1000 strokes per niinuk*, and 
is noAv put ou the finer cards. Doffing rollers, os in the 
Hcotch trade, must bo used instead of doffiug knives 
where there is a heavy load or very dirty tow. On 
almost all cards for the finer tows, down to say thi^co to 
four lbs. per spindle, wc have rotaries placed on the end 
of the conductor plate, with rotary gills through which 
the tow pei«es beloro going into the can. This greatly 
improves the sliver before going to tl\c dra^ving frames. 
’Jotary gili.s are j ommonly ilrivt-n aliout 300 per minute, 

.j in. pitch, which gives 200 in. per minute. 
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In flpinriiug, tlic mvc after ](>aviug tlie pre|wring in 
iiidiuvfl hy <lmwing into tlia nsjiiin^a sizts Aiimug the 
fii^t things an overKeer ivijnircs U> know is liow put 
any jjiven draft ntui twist on *"1118 fminw Now, in 
H]>inning nK»ms where the draft aikI twist uiv changed 
so nfUnj, a draft and twist coiiAtmit iniinbor is found for 
4*nch sot of frniJK'K, and, by dividing your draft iiiU> your 
draft uiunher, and twist ix^^mrcnl info yt>ur twist iiuiu- 
l)r.T, YOU liavo draft and twist piiiious to go on. 'J'liuso 
numix^rs are varionsty named constant numln.'i's, stnuding 
innnborK. gauge poiiitn, &c» We will tii'st sU(»w how to 
iind fiio draft. 


RuU lo find Jha/t —Multiply tlko drawing roller 
pinion by change pinhui, and again by the diiunoter of 
retaining i*oUer for a divisor, nud for a dividend multiply 
stud wheel by whecd on.top ixiltcr uud hy diameter of 
^Imwing roller. 

JCararnpU. —TJms, a frame witli drawing roller pinion 
20 , stud wlictd t;0, cliango pinion aO, wlieel on end of 
vetaining roller 60, diameter of top roller 1| in., 
<Hamcter of drawing roller 2 in. 


60 s 60 X 2 
20x30x1^ 

CH). |riA. 


“8 draft. 


To obtain standing draft number, you leave out the 
change pinion, thus— 


60x60x2 


» 240 standing number. 


20x1^ 

Now, by dividing any draft you require into 240, you 

will find change pinion—thus, for 8 draft we have—• 

«30 change pinion. Of course, yiniwill not always, 

yq^^TBft into standing number, find an 
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exact jiumbcr of teeth, hut an acquaintance with your 
feaines and yarn will soon toll you whether you require 
a little more or loss. Now, in order to thoroughly 
understand this rule,* you must kuow by what means 
it is found; and, if the same method is followed out 
a. of finding the reasons for such rules as draft, speeds, 
&c., we will then bo able to take the speed of any 
particular part of any machine, or other calculation, 
although having no ndq and no acquaintance with th<‘ 
machhio. Let us follow out the draft calculation. Draft 
is the excess plus 1 in lengtli deliverod by tlio drawing 
roller over that taken in by the top or rotainiiig roller. 
Suppose both rollers are 2 hi. diameter, ainl the drawing 
roller speed equal to 10 revolutions fur every oiii‘ 
revolution of redlining roller, wo have then ten of n 
draft; now, take the speed of tho drawing roller at 100, 
drawing roller pinion 20, stud wheel CO, change pinion 
30, top roller wheel CO, diameter retaining roller l^, 
diameter drawing roller 2. 

First, we have tho speed of drawing roller 100 multi¬ 
plied by circuinforenco of dra%ving i*ollov 2x3*141C 
= fi*283 X IXK)- C28'3,amountdeHveredbydrawijigrollcr. 
Wo have now to find amount taken in, by toji roller, 
and first wo find its speed. Speed of bottom roller 100 
niulti 2 >ljcd by drawing roller pinion 20, which is a driver, 
divided by stud wheel 60, wnich is a driven, multiplied 
by change pinion 30 driver, and divided by top 
roller wheel 60, which is a driven, and we have 


^^^0 x^O speed of top roller. Now, the speed 

of the top roller multiplied by its cireumforeuce (1’5 
X 3*1416) = 4'7lcircmnfereDco, would equal tho quantity 
it takes in, 16*66 x 4*71 •= 78*46 quantity taken in. If we 
divide thequantitydeUveredbythequautity taken iu, we 

628*3 

have draft ” ^ —8 draft. Now, letiis take ourmidti- 

7o’4o 


and divisor, 


r p. a p» dr of top rolL 

plicand, and we get 20x30x 4*7l 

il»4 toil vdlcr drcii«f*rtn<« of 

wh^l wtK^ dnvinv rolkr 

60 X 60 X 6*28 w’hich gives us our yule. 
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In the rule tlie diameters <t( the rollers are used* 
whereas in following out the rule wo have used the oir- 
cumfereuce for clearness. The^diameters would have 
attained the same result, because in finding the circum¬ 
ference of each roller you multiply by the same number. 
Ill the same way, multiplying the diameters by any 
other number than 3 14 lb would have attained the 
same result; and, further, rnultiplying by 3*4 is the 
correct method for finding the eircumfercnco of fluted 
rollers, as explained farther on. ^ 

Supposing you remiirc in some oxcoptional case to 
put on a draft cither longer or shorter than usual, aud 
iiavo not suitable change pinions, you will require to 
change some of the other pini(»n.s in draft gearing, aud 
the drawing roller pinion is generally changed in such 
ensQH. Say, for example, your shiudiiig imniberis 240, 
and you wish a dnift of 12. This would give you a 

change pinion* 20, Your drawing roller pinion is 

40, so that in finding your draft, 40 and 20 are 
multiplied together. Not having got a 20 change 
piniott, put on one that you have, say 25^ change 
pillion. In &rdcr to keep the proportion, 25 multiplied 
by the new drawing roller pinion to goon should equal 
the original drawing roller pinion by the original change 

pinion 20, so that—the new drawing rolley 

pinion to go on, and it may T>e seen tlmt the fii'st pinions 

d.r, cha d.r, ch, .i i i * * t 
40 X 20 32 X 25 ^ inako*smit pinions. Ju a 


r^imilar ^vay you could alter tlio stud or top roller wheel. 

A most important point to bo arrived at is to have all 
tlic draft change pinions the sitine pitch and diameter 
of socket, f^iud the larger and finer m pitch fho better. 
The same remark applies to twist change pinions. 


Twisting. 

Twisting .is the next thing that is rccjui^d, Twist 
means the turns put on the yarn as it is delivered 
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from the drawing roller by the spindle. Thus, if 
■^the spindles arc niiining at 3000 i-cvolutioiis, and 
the roller delivering 300 tnehes por niiiiute, we have 
3000 * 

la 10 turns or twists of the spindle for every inch 
delivered. 


Rule for finding the Tiow/.—Multiply the diameter <3f 
cylinder by stud or tnist wheel by nran'ing roller wheel 
for dividend, and divide by cyliuder pinion, multiplied 
by change pinion, multipficcl by diameter of warve, 
multiplied by circumference of drawing roller. 

i'.camyj/tf.—Stud 120, cylinder pinion 30. drawing 
roller wheel 120, warve 1 in., cylinder 12 in., change 
pinion 48, circumference of drawing mllcr 8 in. 

120x 120x 12 . , 

To ascertain at once M'hat cliango piuion in voqiiired, 
given the number of tunia won ten, a otanJiiig number 
10 obtained in the same way ao for draft by leaving out 
the change pinion; thus— 

120 X 120 X 12 ^ standing number. 


30 X 1 X 6 


720 


= 48 
F irst, 


Now, if fifteen turns are roquire<h we bave-j^ 

change piuion. Lot us see Iioav this is obtained, 
take the speed of the drawing roller. Suppose the 
cylinder pinion runs at 300 revolutions, then we hav<* 
300 multiplied by cylinder piuion and multiplied by 
change pinion, and divided by stud wheel multiplied 
by drawing roller wheel. 

120xl20 ~ ’ ” drawing roller. 

The speed of drawing roller midtiplied by its circum¬ 
ference 8 =• (30 X 8) 240, number of inches delivered per 
minute. Now, take the speed of spindles, multipljnng 
speed of cylinder (which is the same as cylinder piition), 
300, by diameter of cylinder, and divided by diameter of 

warve. — - 3600 speed of spindles. If wo 
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liavc 240 inchoa doliven.**.!, and turns C)f spincllo 3600, 

by dividing incb(‘s into tuiiuj wc have turns per iucl# 

3G00 • ^ . A • A • • 1 

« 10 tiu'iifl or twiHts per inch. 


240 


Now, by going over this calculation wc can pick out 
what arc used as divisors, and what as dividcJid, and 
thus form our rule. 


Circumference of Fluted Boilers .—In taking the twist 
we require the circuiuferonco of the drawing roller, aud 
iji iinding this frotn the dia)nctoi*s we must depart from 
the ordinary rule aud Ji^ake allowance tor the extra 
length of tlio circumfcrouce caused by the flutes. It is 
found near oaougli for practical use, and at lop ted by 
spinners, by multiplying the diameter of the fluted 
roller by iVJ for its eivcunifercncc. 


Draft from Lea axu AVeight of Rove, 

The next thing rcfimvcil ia to find what draft is 
roepured for .any size, having got the lea and weight of 
the rove. There are a gixat many wayejDf arriving at 
this. In soyic places the weight of 100 yard? of rove 
is the standard from which the <lraft required is ascer¬ 
tained. In other places 200 yawls or more, and iu some 
places the iiumber of yards of rove in a given weight 
is used. It matters little which way is used, provided 
you arc able to bnng the yarn out the proper Weight. 
Ill the.niJes used there is a certain quantity allowed for 
waste and contraction by twist, and overscerw by a little 
practical experience know how much must be added 
to their dratt in order to bring out the right weight, 
jVnnexed is a very simple inde. Of course we do not 
moan to say that this rule %vill do for all places, as it 
<lepeuds on whether you have warp or welt yanis~in 
other words, much or little twist, clean or dirty yam— 
to deal with to regulate the allowance, 

io LeaSt or Wela/d of 100 yards of 

any two of these And drafh weight 
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of 100 yards in dw. teing given, mnltiply weight^'of 
JOG yards by leas required an<l divide by 85'3. 

Example .—Weight of IQO yards is 12 di-s,, to find 
draft for 50 leas. 

i60xl2 , , 

As the forogoing tirlo makos no allowance for the 
increase ii\ weight of the j’aru owing to contraction by 
twist, a certain anumnt must be added to tlie draft 
thus obtained, the amumit varying with the twist tlu* 
yarn requires. 

The following is a vety handy rule, giving the draft 
with an addition of 7 per cent, which is near enough 
for ordinary pui-])ORC'^ 

Draft xvUk 7 per cet/f. atUied. —Multiply 
weight ot 100 yards in drs. by leas required aiui 
divide by 80. 

^OTfwp/^•~^Yoight of 100 yards is 12 drs., for 50 leas. 

-gQ ■ ^ r5 draft. 

Let us SCO ihe reason of tliose rules. In the preceding 
examplewe iHive 12 drs, per 100 yan?s, and iu oOO yai*ds, 
which equals one cut, we will have 3(> diu Now, wo 
require 50 leas, and hi 50 leas or cuts we would have 
36 X 50«1800 di*s., that is of rove, but only 256 drs., 
.or 1 lb., is ro<niirod for 50 lea yam. Therefore we must 
draw it out the number of times tliat 256 is con tamed 
in 1800. We thus have 

ISOO ^ 

25fl = ' 

Placing the foregoing in the fonn of a fraction, wo 
have 

300x12x50 
100x256 ' 

by contraction we have 

1 o V ^0 

C3 7 draft, which gives ue the first 

rule, that without allowance for contraction by twist; 
and in order to obtain a draft longer By 7 per cent, we 
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deduct this percentage from 85-3 and obtain 80, thus 
having 

12x50 

80 

which «veB us the second rule, that is, with an allow¬ 
ance ot 7 per cent. 

Rule to fi nd the y^^sht of Rove, draft, with 7 per cent, 
allowed for twiet, and teas being giten. —Multiply draft 
given by 80 and divided by leas. 

Example. —7^ draft for 50 lens, to find weight of 100 
yards rove. 

—««— “ 12 drs. 

Rale to fnd \yeight oj’ Rove, draft, without allowance for 
tmetj and leas being yjivn.—Multiply draft given by 85'3. 
and divide by leas. 

Example, —7 draft for 50 li-af*. to find weiglit of 100 
yards ro^•c. 

7 X 85-3 - . , 

IV drs. 

Tlie reason is, if 50 leas M-oigh 256 dis, or 1 lb., the 
rove Avould weigh 256 x 7 draft = 1792, that is* 50 leas 
[)r cuts = 1792 di-s., and 5U leas ~ 300 x 60 *» 15,000 
ards, and if 15,000 yurdx = 1792 dre,, 100 yards = 12; 
;hus, 

100 X 256 X 7 
300 X 50 

7 X 83 3 

by contraction we have — r,. = 12 dre. per 100 yds. 

Rule to find Leae, henina weight per lO Q ynr'df, draft 
ith 1 per cent, alloi ced f or twiht .— Multi^* tho d raft-by 
80 ^^divide by drs. perlQQ,yds. 

Example. —lOO yards = 12 di-s. and 7^ draft. 

17-5x80 


12 


a 50 leas. 


Rule to find Leae, hovinfj weight oer 100 yarde. a nd draft , 
Ulowance ^lutiply draft by 85*3 Olid 

^vWe by drs. per .100 y ards . 


withi 
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E»tample. —With 100 yards * 12 clrs., and 7 draft, 

1 The reason is, having 12 (hs. in 10() yards, we have 

36 dis. in 300, or one cnt. Now, by diviiling 36 drs. into 

256 di'8. in a Ib., we have leas in rove, but this is di'awn 

m .. 1 100x256x7 , . .. 

'7 time's, 80 we have ~ 3 qq^j 2 — • contraction we 


have 


85-3x7 


50 lens. 


It Avill be seen that the foregoing rules are based on 
the following proportion:— 

As 85'3 (or 30) : leas :: drs. per 100 yards : draft. 

4* . 


As indicated in refei*eiioc to rveporing, iliMidy to 
remember is, that twice the leas iu yards of rove per oz. 
equals 9*38 spinning draft without allowance for twist. 

For 50 leas, 50 x 2 «100 yanls of rove per oz. to give 
9;38 spmning draft Tins may bo proved by rule 
for Bnding draft already given. To this di*aft we must 
add the supposed coatraction by twist; for example, 
adding 7 por cent, to 9*38 a 10 draft aud this is 
exact^ the same aa found by the nilo previously given 
for finding draft from weight per 100 yards wiui 7 per 
cent added; thus, 1 oz., or 16 drs. per 100 yards for 
50 leas. 


16X50 , t,. 

—gjj- - 10 draft. 

We give a table with the different percentages added 
to 9*38 draft showing the drafts with these different 
percentages for twice the lea in yards per oz. 


Diufr, TUK NcMDia or Yards fsb os. du>*o bqdai. twice tbb Lea. 

9 


With With With With I With With 1 With With 

4percb 5p«rct. tiperct. 7iierck Snerct. # wr cU ilOperct. IS p«rci. 
Md«d. Md«d. Added, added, added added, amied. a^ed. 


10-18 10-22 10-31 10-5 
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Example .—50 lea wowUl require 100 yards of rove per 
oz. wpimiiiig draft of 0*38 without alio wan co for 
twist; 9*75 with 4 per cent*^ uitli 5 per cc-nt,, 9*84; 
and su nii, 2U l(*a Avould rcuiiirc 40 yards of rove per 
02 . for 9*38 draft without allowance, witli 4 per cent. 
9*75, &c. 

If fi>r 50 lea wo require to add 7 per cent, for twist, 
!>y foregoing table this gives a draft of 30, but if wo 
wish draft of 11 we can rind tluj required yuvils per oz. 
by proportion. If 100 yards per oz., being twieo the 
li'a 50, gives 10 of a draft, how many yards per ounce 
sliall we require to give x\n 11 draft? 

11510:: 100 » 91 yards rove per oz. to give draft of 

• ■ “ ■ ullowod for contraction, &o. 

Similarly vro Hud that ]| times the lea in yurds of 
I'ovc per oz. equal 7*5 spiuiiing draft for tliat lea, and 
times the mmiber of yards rove per uz.'cquals 12'5 
^piuuing drait for tliat leu. iiuth of those, tike 9'38, 
iU’C without addition for twist cuiitractiun. 
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We now come to deal with by far the most important 
■work in the spinning room, A’iz., the sotting of i*onchcs. 
Roach, as tlie woi-d iudicntos, moons the distance 
between the centres of the two rollem, othei‘>vise tlie 
distance between the points wher»! the mntenal is 
taken in and dolivorod or drawn. The reaches require 
constant and caixdul supervision. Of ciuiwe you can¬ 
not have a well made yarn fi-oin a badly made rove, 
but you can very easily spoil a well ma^e i-(jvo by a 
badly adjusted reach, nml even until the worst made 
roves you can by a properly udu.sted frame make tin- 
best pos-silje yam; thtw enn-ying out the old inaxini, 
make the best of the things you have got. Before pvo- 
C(?ediug further, let me explain how to find what rcacli 
4 a franu! has at any given time. 

Ruli. —Acfd half the sum of tho diaiqetc-rs of both 
rollers to the distance between tho rollers. 

Example .—A frame has drawing roller diameter 2^ in., 
retaining roller diaineterl^ in, and distance between 
^ in.; thus 2^ + » 4, divided by 2 = 2 which 

+ i s= 2^ inch reach. 

Tho manner in which i-enches are changed is by 
raising or lowering the top roller the distance requireci, 
having a square piece of wood the proper thickness to 
fit between the two rollers as a gauge. Tho way to 
find the thickness of gauge required for any given 
reach. 

RvU .—Take half the sum of the diameters of the 
two rollers from tho length of reach required and 
. tho remainder equals the si^e of gauge or distance 
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between vollera Thus, diameter of rollers equals 2^ )ii. 
and H in., and required 2} reach— 

KoUerB. Beech required. 

2 J-2 =Jin. gauge. 

Ovei-seere, for the sake of convenience, should havc> 
a table showing at a glance tho distance require*! 
between tlie rollers for any given i-each for each set of 
frames. 

Wo give below a sample of a table, and each over¬ 
seer can make a similar one, and so Iks able to tell the 
required distance without constantly repeating the 
same calculation. 


Rbacii. 

NV of Framev, i lo —; DtamvU-i of Kotlri-B 3^ uiid IJ. 

Heacli,. 2J 2,V 2§ ' ^ -’VV 2{J^ 2? i 2| 3 I 


Distance.I \ \ g . tV i ! V’a ■ 5' iU\ I i 


Tu dry spmuuip; tUc reach rwiaius always tlic sojpe. 
the fibre bciug drawn in some ca^os the wliolo length; 
whereas in wet spinniug, after coming through the hot 
water trough, it is sfiick together* ho that it depends 
on tho strength and kizc of ynni to ho made how fur it 
will draw. 

Thei’o aiv a few suggestions we may give as ii> 
setting the reach exactly at the right length. Now. 
with evex 7 yara spun, whether it be ot long or short draf t, 
well or ill prepared, strong or Aveak materiaJ, &c., there is 
a certain reach at which yon will make the best possible 
yarn under (he circuiDbtuuces. Too long a reach giveK 
an uiieren thi'cad, with small parts in the thread, and 
exactly the same thing occurs it* your reach is too short.. 
The more your reach m too long or too riiort the worse 
are the small parte. Now, the difference between the 
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smalls of a loug and abort reach is this. The smalla 
made by a veacu too short are nipped in appearance, of 
short lengtli, and occur very ottun along the thread; 
ivhereus lu too loug reaches you liave tlic small parts 
longer, but not so miuiy of them. Now, it is very easy 
to detect these inequalities or smalls, and with a verp'^ 
little nractice you can determine whether your roach is 
too long or too short, or, considering all the other 
circumstances, as near right as yon can make it. We 
do not wish to bo understood to say that if your yarn is 
uneven your reach will make it right, because, though 
you have everything you could wish in making a 
yarn, still you will hiul smalls, although tliuy shoidd bo 
reduced to a minimum. Wo may take it for granted 
that the move even the yarn is the stronger it will be, and, 
at tlie same time, an nneveii yarn made by a too long 
reach is stronger than an equally uneven yarn made by 
a too short reach. Agam, it is possible to have bad 
yarn which no' movement of the reach will make better, 
and ill that case you liave to look to some other cause 
for the mischief. The way iu wliich wo have been ac¬ 
customed to look at the evenness of yarn is when it is 
juslToff the reel, and consequently wpt. You require 
good light—in fact, one should have a particular place 
M'hence to take the yarn to be examined. This place* 
should be lighted from the roof and side. Standing 
with your back t<i the light, hold the hunk, with the 
assistance of another, and examine the threads one 
hy one, running your finger and thumb along, thus 
feeling as well as seeing the imperfections. The hank 
slioulJ be held almost close to the side of the room op¬ 
posite the light, and the wall opposite tlie place where 
you hold tho yam is better to be black, thus making 
the light more effectual. Overseers W'ho are not able to 
have hanks at their di^osal can examine the yam 
from the bobbin in the same way, although the hank is 
to be preferred. In examining yarn, after being dried 
for the purpose of comparison with other samples of the 
aame number and quality of yarn spun previously, we 
prefer baying a white background with a sido ligjit, and 
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are thus enabled to see distinctly tlie vai-iojis imperfeo 
tions. The importance of venchcs makes me anxious 
to impress the necessity of ‘having them exactly 
light. In 60 lea, for instance, let us supjiose you an* 
making a fairly level yarn, and j'our reach is at the best 
length. Raise one frame j’g in., and lower another 
yV ill- From the three yarns you could not be mistaken, 
after a little practice, in picking ont each separately. 
That reaches do not receive the attention they requiv(‘ 
from a good many wo aj’e well aivare. In some places 
they are rarely altered, notwthstaiiding that the.yarns 
are constantly changing. It is absurd to think of 
spinning indiscriminately warpa and wefts, Ac., with 
tlie same reach. Even \vith the same lea, class, 
&c., you will, owing to change in the flax, have to 
vary. Let us now see how we may be able to judge 
from the working on the wet B})innmg frame. If you 
are working heavy numbers yon will be able to feci the 
tension between the drawug aiol retaining rollem. If 
flue uumbei-s, and so short roach, you will require to put 
your finger under the axle of the roller, and iu very short 
reaches to judge from the yam solely. In feelinc the 
tension you lii'at do so close to the top roller. Now, 
let us, for example, suppose yon have got a proper 
weight of rove, and consequently a proper dratt (we 
will cousifler draft aftenvards), and that you avG making 
30 lea yam weft On pi-eesing the rove back with 
your thumb several times you will feel, of coureo, the 
operation of drawing. If, on moving the rove back- 
wai'ds and forwards, that is, m<j%nng tlie sliver as close 
as possible to the top roller, you fern little or no tension, 
that would be too long reach; while, on the other hand, 
if you feel a severe tugging that would be too short 
reach. Iu order, therefore, to have a satisfactory result 
it is necessary to have a firm, steady pull. Of course 
the strength- of the pull, so to speak, depends on the 
strength and size of the yam, not, as might be supposed, 
the stronger the material the stronger the pull; 
hut the reverse, the weaker the material the stronger 
the pull, owing to its brittle natui'e, and, we may add,^ 
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the finer the yam the stronger the puil in compari¬ 
son to its size. With the same lea» but a better 
yarn, yon should have it easier, and so on; the stronger 
your material the easier you should feel \vith the same 
Tea, which implies lengthening the reach the better 
yam you are making. Roaches vary more in length 
in low numbers, because a variance of a certain uum^r 
of leas in low mimbei's gives a greater tlifFcrcncc in the 
size of threads tijan a similar difforeuce of leas in finer 
numbers, and commonly a gi^oater difference in the 
strength of the material di*awn. Take, as an example, 
a very weak weft, say 30’s, made from Riga flax, you 
may require a 3^ in. reach, and in 25’s, the same class 
of weft, with a little doorcase iii quality, but the same 
flax, and hot much decrease in strength, you require 
3|, or a shade more, say ZA. Taking a 60*s weft, 
and suppose it rc<iuires only 2| m. reach, with a mixture 
such as this, uiic-ualf Irish, one^fourth Pernau, and one- 
fourth Riga, aud corning down 5 lea, as in the last case, 
we have 55 leu weft, in this case the probability is that 
the reach will not require altering, beaausu tho size of 
thraad is only ouo-twelfth heavier. In the last case 25'8 
is one-sixth heavier than 30*s; and, again, the strength 
of material, although changing little hotwocu 30*8 and 
25's, changes less l^tween GO's and 55^8. 

Again, between 60’s and 50*s it is mainly tho size of 
the thread that has to bo taken into account, and, the 
difference in this cose being coueidcrable, the reach will 
have to be Icngthcue<l. There will be little difference in 
the strength of the material, about oue-cighth of un inch 
being sufficient; but if the flax in 50*8 is much weaker 
than the flax in the 60*s it will counteract the longer 
reach which we would have allowed for the increase in 
size of tho thread. Taking now 40 lea yam and com- 
meucing at the poorest weit, and also four other vams 
the same lea, and rising in quality, which we sliall call 
respectively Nos. 1, 2, 3, 4, and 5, we shall compare the 
different reaches, each number having the same draft,' 
but varying in the flax making them. Taking Na» 1 as 
a very poor yam in strength, and a mixture of two^Uiirds 
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Riga and one-third Pernau, a reach of 2f will be sufficient, 
although we have seen 40*8 similar to this one-eighth 
or one-foux’th inch more. No.'2, with n mixture of one- 
fourth Irish, one-fourth Pernau, one-half Riga, we may 
safely say, will require a 3 inch reach. In No. 3 mixture, 
one-half Iiish, one-fourth Pci'nau, one-fonrth Riga, we 
liave an increase of the proportion of Irish and a 
decrease in Riga, and the reach will be 3^ in. In No. 4 
mixture, three-fourths Irish, one-fourth Peranu, we 
increase in strength and length of reach to 3]^ in. 
No. 5 is a mixture of Irish, and has a reach In. As 
the increase in strength here may not be so great, less 
than this may do better. We would naturally suijposo 
that the last, No o, would be very strong material, and this 
yarn, which wo may suppose to be a very superior warp, 
will, in all likelihood, increase more in quality than m 
strength; and if this is the case we may only require 
onc-cightli inch increase, but if it increases greatly iu 
strength we will i*equuxj possibly 3J in. Wth tliese 
mixtures we have given a regubir advance of one-fourth 
of an inch, but as it deircnds solely here on the flax, a 
practical knowledge of that mateiiid requires to dis¬ 
played; but, judging only by what improvement we 
would expect in the yarns by the difl'ereut sort of 
flax named, and the proportion iu the mixture, the 
increase in reach is wlmt we would anticipate. While 
No. 3 has one-half Irish, and No. 2 one-fourth 
Irish, the Irish in No. 3 will also be a In'gher sort or 
quality, which may also add to its strength. It is also 
<j^uite possible, although uot usually done, to advance a 
claas in the lower numbers, and still mci-ease very little 
iu strength. In low qualities it will be seen uhnuging 
from one class to another requires greater dift'erence in 
reach. Again, a great quantity of wefts are made having 
strength as the principm object, and these would require 
longer reach, of couree, but would be rougher yoru^ 
supposing they are at. the same cost as the cleaner ones 
given above. As the yam becomes finer the reach 
dimiiiishes, 90 to 120 lea weft having 2^ in. to 2^ iA'. 
reach, &c. 


4 4 
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Reach «and Draft. 

Havins a certain draft and suitable reach, you cannot 
then maue any considurable alteration on the draft 
without altoiing the reach. Supposing you are spinning 
20 lea I’tie yam with a draft of 7, the rove weighing 
28 drs. per 100 yards, and, say, requiring 3^ in. reacli, 
and maxing a goo<l level yam. If you spin 25 loa out 
of the same rove you require draft, and you will find 
that with the same reach you will now very probably 
make an tuieven ;yam. In onler to make the yam as 
level as possible you ml] require to alter the loach and 
reduce the weight of rove. 

Improperly' or unevenly cut or hackled flax requires 
the reach to be short. If tho fibre is too large for tho 
lea making, you canuot have tlio reach as long as the 
strength of me flax would otherwise warrant, because 
these large fibres allow the roller occasionally to draw 
more than the proper quantity, and with n long reacli 
would thus make smalls, whereas a little shorter 
reach^counteracts this to a certain extent; neither of 
the two under the circiunstances will. make a good 
yam, for the following reason:—The reach, to suit 
the heavier part of the thrqad caused by the thick 
fibre, would bo too long for the small part of the 
thread, and hence yoti must set your reach, so to 
speak, between the two, but even this will make an 
uneven pull. 

From the foregoing an idea may bo formed of 
the importance of studying draft in comiection with 
reach. We cannot make a hard and fast mle as to 
either the amount of draft or length of reach, and the 
ovei'seer must find out for hiniself, judging from the 
material and lea, with the assistance of what has been 
already stated, what cumbinatiuu of dtaft and reach 
makes the best yam. It should be borne in mind 
that practically the best amount of draft is that 
which does not, by being shortened, make any 
tangible improvement in the yam, the strength of 
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material with a suitable roach bciug sufficient to 
cause it to draw as evenly as it would do with a 
lesser draft. • 

TakiDg, for example^ a rove which requires eight of 
a draft for, say, 50 leas weft, if wo diminish the weight 
of rove so that it requires seven of a draft, the rove will 
now in all probability i*equire so much more twist as to 
necessitate a longer reach than the strength of matenal 
will allow, hence the evenness of the thread will bo 
doteriornted, as well as costing more for prepan ug. 
Putting it theoretically, sot your reach with a very 
sliort cli'aft, increase your (kaft until the increase coni« 
mences to deteriorate the lovelncss of the yam tliroiigh 
want of spinning quality in tho material, then stop, 
and you have tho longest draft consistout with tho 
making of the most level yam. Although tkooretical, 
tins may servo as a guide to results irom practical 
experience. We have seen repeatedly spinners who 
worked with long <lrafts, on lindiug that they could 
make a much more even yhrii by shorter di'afts, run to 
the other extreme of extra short drafts. Now, what we 
want to show is, that after coming to a ceilaiu point, 
even suppose you may gain a very little, it does not 
compensate for the extra cost of preparing. At the 
same time, tho opposite system ot too long drafts is 
equally bad TaLng the 40's weft, No. 1, given before, 
some might think that here is a yam requiring a very 
short draft, but, from our experience, a draft of nine 
will make a better yam and spin than any other, 
more or less, and you can have a longer draft on this 
woft than you should have on a warp of the same 
size. One of these reasons is, that the amount of 
twist required to be put on the weft rove on account 
of its weakness is too great with a rove giving seven 
to eight of -a draft, ana this defect is parmdly got rid 
of by a heavier rove. 

Tow Yarn $.—In tow yams the reaches vary in the 
same way as in the fiax, but, as will be understood, 
they^irequire less draft and reach. 

K 
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Hard Twisted Roves. 

In tow the tendency to twist the roves too hnrd is 
greater tliau it is in flax. At the same time, tow, owing 
to the shoi’t fibre, requires more twist tliau flax. 'J'he 
evil caused by too hard twisted roves is similar to that 
produced by a too short roach. If your reach is right 
tor on ordinary twisted rove, it will bo too short if the 
rove is t^visted harder, as the fibres break at tlie ])oiiit 
where the rove iy untwisted; ancl heuce, althougli it is 
not to be rocominendod, the rove is sometimes twisted 
harder when the i-cach is too long in onlor to avoid 
changing the reach. 

Oiling .—Having now settled the readies, and shown 
the manner in which to obtain the most level and con- 
soqueutly the sti-ongest thread .standing the greatest 
specil, tfivoiving off the greatest production with the 
least possible w.aste, it remains to be pointed out that 
these results ma^' all be discounted if the ovei'scer 
does not keep his machine in proper working trim. 
You may not see so reai.Uly the evil effect if yon liave 
a veiy strong thread and heavy iiuiqbev that will 
stand any amount of rough usage, but with all yam 
nowadays, and especially with fine uumliei'S and wefts, 
you require to have everything going smoothly. Little 
things play an important part, of which we shall give a 
few examples. Xlia areat object, as we said, is the 
largest production with the least waste, vdth a good 
thread, tree from working imperfectioua, such as bad 
goings, &c. ^e , a iy strongly opposed tp faet.dwving 

ampTy for the purpose o7 a large production or ‘‘.twn 
oi, if this IS obtained hy making an unnecessary 
amount of waste, through the yarn breaking, &c. The 
mosfprofitably worked concerns do uot push for more 
2.tum_off’* than can be obtained with an amount of 
waste un avoidable under any circumstances, and regu¬ 
late the s peed of theii* spinning machinery accordingly. 
TEe overseer rhiist know the diflTerent causes which 
affect the spinning, and hence the yam. We kno^v of 
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no more common cause of yarn spinniiig bailly tliau 
improper oiling. The axle of the rullei*a ami spindle 
neck should be oiled carefully every ibiy. Fu order that 
tlie oiling may have its proper oflect both necks and 
rollers must bo kept free troiu waste. When rollers are 
not properly oileil they rocpiiro too much [>rcissure from 
the brass roller to drive them, This lias u temh ney to 
chafe the ‘‘soft mvc/’ and if the roller is the least 
broken it will more remlily ilo it. In regard to the 
efiect on the Kpindle of bnpvoper and irregular oiling, 
the spindle is not driven up to this projier sjkusI, and 
conse<pu'ntly the •thread, fnmi want of twist, has not 
fttreiJgth enough to make it spin. Now, tt is not 
necessary for more than a few spindles and rollers to 
bo in want of oil to cause the spinner and overseer a 
great amount of trouble by these low constantly break¬ 
ing. Another frnitful .source id' annoyauccj is careless 
or imperfect baud tying, and it is e.sscutial to sue that 
it is properly dune, as tin* proper working of the 
tnaohino m a great measure depends upon it. The 
knot used is a bow, which, iifter being tied, grows 
tighter the more it is pulled. 

• 

Rollers ,—The pressing rollers form one of the most 
important cares of an overseer. They are now generally 
maile of boxwood, but wore at one timo maile of gutta¬ 
percha, and thorn or other wood is sometimes used. 
The two retaining rollci's, and one of the drawing rollers, 
in a spinning frame are brass. These rollers are fluted, 
other^vLso they would not take a sufficient hold of the 
soft wet rove. These brass rollers are flute<l, according 
to the lea of yam to bo spun, from 24 to 40 flutes per 
inch diameter, and the wooden pressing rolk^rs are 
fluted to correspond, it being eviaent tliat unless the 
wooden one is fluted in every way similar to the 
brass one they will not run into uue another as they 
should. The two brass retainine rollers have generally 
fewer flutes per inch than the drawing rollers. First, 
the flute should be perfectly round on the top and 
bottom^ with no sharp lines, so that the top of the 
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flute of the wooden roller will just fit into the hollow 
of the brass, and vice versa. If the top of the flute 
of the wooden roller be shai-p instead of round it 
will not fit the hollow, but will incline to cut the 
material. In order to examine them they should be held 
between the eye and the light, looking along thcj flute, 
when any imperfection will be seen. A good look-out 
should be kept for small flutes, which often occur, 
interfering with the proper running of the roller. An¬ 
other defect of the flutes is their not being properly 
formed on the top and bottom, being too square, witu 
an appearance of being cut, instead'Of rising with u 
gradual curve. These imperfections may not bo dis¬ 
tinguished while the rollers are in the frame, but should 
be examined in the way directed, and the defective ones 
sent back to the fluting department. Rollers may also 
vary in the diameter of their two bosses. This can only 
be detected if the difference is small by measuring. 
Rollers with high flutes and imperfect in form can be 
detected by their uneven motion. After the rollers have 
run a short time the flutes will commence to wear and 
break. Theslightest imperfection maybe detected, after 
a little practice, by holding the thumb agaiust the roller 
while in motion. This should be done daily, the bad 
ones being replaced. If not taken out they v^l, if the 
material is strong, cause beaded, bagged, or snarled 
yam, and they will also, by improper drawing, cause 
uneven yarn. No fault is worse lu yam, and especially 
in waips, than heading, yam in this state being quite 
useless. The most frequent cause is bad rollers; 
but, besides this, allowing the water to get cold; 
or the water in trough to get low, and running 
in cold water too fast, produces the same result. 
The reach being too short is also another cause. 
In nearly all wet spinning mills the water used for 
condensing is aftei'wards used for this purpose, but 
even thia requires to be run in slowly. It is de¬ 
sirable to keep the rollers in the frames as long as 
possible, and in order to do this, having the pressing 
roller right, the brass roller must be kept in good Ofder, 
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and fluted every three, four, or five years. The 
pressure is got by a lover aud weight waich pull the 
saddle containing the two pressing rcdlers, and this 
weight should just bo a little more than sufficient to 
draw the material reqmred. Notches are provided on 
the end of the lever for this purpose. 


Rule to find Prewre oti Roller. —Multiply weight on 
ond of lever by distance in inches between lever aud 
fulcrum, and aividc by distance between fulcrum aud 
spring rod which hears on the saddle. 

Example. —Weight 14 lbs., distance between weight 
and fulcrum 12 in., distance between fulcrum aud spring 
rod in. 

14 X 12 , oj 1 11 
——-134i lbs. 

Supposing you i*equire to put the same weight, 
134^ lbs. on a frame with 1 in. fulcrum and 12 lb. 

134^ X I 


weights; thou 


13 


11*2 in., required length of 


lever. Short rove traverse aud narrow bosses require 
less Aveight. boxwood rollers are very apt to crack 
during dry or hot weather, especially between Saturday 
and Mou(lay, and watering with a can is usually adopted 
to prevent this; but in the middle of summer and during 
protracted holidays it will be found advantageous to 
place along the top of the rollers a layer of wet waste. 
They will then require less watering, and fewer cracked 
cues will be discovered. Boilers would soon get worn 
if the rove were allowed to run in one groove, and 
cQixficquently a traverse motion is applied, ^^ich carries 
the rove slowly from one side of tho roller to the other; 
o{ course the greater the length of the traverse the lees 
likely is the roller to become bad. This, however, may 
Be overdone, and it will be more especially noticed when 
the Stands get worn. If not repaired, the roller moves 
too much to one side, and so allows the rove to get out. 
Another, and not so easily noticed, result of a too long 
.^averse is thtit the thread makes too large an angle 
^th^the thread plate. This puts too great a strain, pn 
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weak or iiue yarns, so you must regulate the distance 
the guide travels on each side of the coutre according 
to the yam you have to deal with. 

limliiem .—On builclci*s being right and working riglit 
(taking f<jr granted that the spindles ai*e in line) de¬ 
pends the manner in which Uic bobbin is filled. The 
part on wbiok the Iwbbiiis mu sljould be planed and 
m line. The rods.which support the 1 milder, raising it 
up and down, are HUpiiliod with nuts and screws, so that 
yon can rogmlutc the nuihling of the yam on the bob¬ 
bins at tlie top or bottom as you please. It is essential 
to have not cmly the travew* of tn<5 bedihins exactly tiio 
same, but also tln^ bottom or drag end, and if tJierc are 
differtmees in the tliickncsH of these it is iinpossiblo to 
have the l)uilde)*s set right. This most frociuently 
occ\u*s by receiving bobbins from diflerent makers. 
Reelers, however, will keep spinning ovei'scorH well 
infonned as to the state of their frames in this respect. 
An ovciwor once said to the writer: ‘♦Asidcol this 
frame ” (pointing one out whicli was spinning 5()*s weft) 
“lias something wrojig with it which J cannot discover. 
The^puiuer has no fa*mihle with the .ojipositc frame, 
neither has the spinner on tho other siile of the same 
frame any trouble.*^ Aitor examining the frame care- 
fully we could see nothing which would bo likely to 
cause? any defective wm-king. For two or three <lays this 
side continued a curiosity. We discovered accidentally 
the very simpio cause ot this amioyanoe to the spinner 
and overseer. It wu.^ this: At the back of the builder 
there are placed slots to hold the drag band, and 
generally casi with the buildei% This one happened 
to be a strip of brass screwed on the builder with 
the slots for the drag baud. The brass had been 
lowered froro its original position, so that the band was 
on an incline from the back to the fi*ont. This caused 
the bobbins to be bearing too heavily on the back and 
not at all on the front, the bottom of the bobbin 
pressing against the back of the. spindle, and the front 
pressing against the top of the spindle, thus caxisiug a 
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shake, aud making tlie bobbin stiff tt) take round. * On 
looking along the bottom of the bobbins from the end • 
of the frame it was seen tlirt the bobbins were only 
nniiiing on the back side, but with so little distance 
between the front of the bobbin and the bnildor that 
it i-e{]nired close observation to sec it. The brass 
having been raised to the proper place the Iwid spin¬ 
ning was eftectually onreo. The back slot should 
be in line with the front, and when the baud is 
posbed along tiie groove in the bobbin it shonid just 
allow the bobbhi to bear on tbo builder and* nutliing 
more 

hyfvg .—In flyers for wet spinning the brass eye 
upon which the thread beam most slionld be made 
a little larger than the thickness of the yarn. If tho 
eyes are too large they arc* liable to Ixonl and get out 
of the proper length. In comsc of time the eye gets out 
with the thread, and if it is allowed to run afterwards 
the thread gets broken in coming to a weak point or to 
a lump, biyers thus worn are repaired by removing the • 
old eye nucl ineertiug new xvni'e, the eye beiiif? tnnied on 
a blo< k to tho»lc«gtli required. Thu eye should not be 
in line with the flyer leg, but should be so bent that the 
thread posses up the shlc ot llie flyer. After a time 
the flyer gets out on tho “shoulder*’ and “log/’ und 
this has the same effect on the yarn as cut eyes. On 
a fiaiue whitth had tho flyers badly cut it was 
noticed that better ginning could bo made of a 
oei'toin munber in weu yarns than could be made of 
M'arps from five to eight Icaa heavier. Tho cut in tho 
flyers allowed the &ie tlireacl to go through, while, 
on coming to a lump, the heavier and stixmger yarn 
was bnikeu. 

Although it is more trouble to have fiyci*s with one 
eye than with two, it is better, for variouR ruasuijs. In 
one-eyed flvere one log is made to balance the leg 
which has the eye, and u this eye gets cut, broken, or 
knocked out, it must be replaced: whereas with the 
twcycyed flyer, if one is out, the centrifugal force causes 
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a greater drag with the ffyer running at, say, 4000 re- 
Tmutiona per minute, luere is also 'less risk of the 
spinner keeping cut flyers if there is only one eye 
in the flyer; but if there are two, on stopping the 
flyer and finding the nearest eye cut, she may turn 
to the other, assuming it to be right, without examina¬ 
tion. 

Wat&i \—The temperature of the water in the troughs 
requires attention. The heat requhed depends on the 
strength and nature of the material under process. 
Hot water has the effect of softening and putting 
the fibres together, thus enabling siiiall quantities to 
be drawn easily. For weak and soft material water 
moderately hot wjll do, whereas with strong material 
tlie water will require to he at or near the boiling 
point. 

Water Trought .—As there is always more or less 
sediment the troughs require thorough cleaning from 
time to time. The steam should pass tliix>ugh a valve 
before coming into the mill, to reduce the pressure 
to, say, 3 or 4 lbs. If the steam is. turned on at 
a hign pressure it raises this sediment, which may 
adhere to the rove and form lumps on the yam. 
In the same way, the rods and the part of the 
trough where the rove enters should be regularly 
cleaned. 

Temperature of Roome .—On this question great differ¬ 
ences of opinion exist, and not without reason; for 
while in one room you have strong, heavy numbers 
which may not be pe^cularly affeettid by the tempera¬ 
ture, in another you may have finer yams, which are 
very susceptible to cold. Draughts are always to be 
avoided. Formerly a system was adopted in mills of 
having ventilators, one opposite each frame, close to 
the floor. In summer or warm weather the evil effect 
was not so apparent, but in cold weathei', especially 
with frosty air or strong winds, the effects were post 



SFINNINQ REACHES* 


153 


injurious. The cold acting on the sliver just out of the 
warm water sharply contracted it, with the result of' 
weak or fine yarn oreaking. *Tho same objection holds 
good, though not so strongly, with regard to ventilators 
close to the ceiling. In my ^opinion, nothing surpasses 
the window for ventilating a spinning room. You can 
open the window on the leeward side of the room and 
modify the effects of the cold much more easily than 
with ventilators, which are very liable to get rusted. In 
fine numbers wind dries the rollers, causing a tendency 
to lap up. 

Relative Roeition of Brass Roller, Thread Plate, and 
Spindle ,—Any person will observe that the thread does 
not pass perpeudicularlv from the roller to the spindle. 
If this were the case, wneu the tension or drag becomes 
too slight and the thread slackens a little, it would be 
liable to get entangled in the flyer. The front of 
the roller from which the thread is delivered is placed 
a certain distance back, and so the thread comes in a 
slanting direction to the spindle; but tlie thread (if. 
there were no thread plates), having to move round the , 
spindle at a.certain distance, would, when farthest 
from the roller, bear very hard on the bobbin, and when 
nearest would not bear at all, which would evidently 
not do; consequently, thread plates ore used, being 
placed above the spindles, with a small hole directly 
perpendicular to and above the spiudle, so that the 
thi'ead runs at an angle to the thread plate, and thence 
to the flyer. The tmead plate must be placed as far 
above the spiudle as will allow the thread to pass to the 
eye of the flyer without rubbing on the head of the 
bobbin. The distance of the face of the brass roller 
from the line of the spindle depends to a certain extent 
on the height of the roller above the thread plate. The 
nearer the roller is to the thread plate the less distance 
is it from tlte line of the spindle; and this height of the 
roller above the spindle and distance back from the line 
of the spindle depends on the pitch of the spindles. Thus, 
in 3Lin. pitch fraipoB the height of the rouer above the 
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spindle varices from 7^ in. to 9 in. ntid 1 in. back fi'um the 
' line of spindle; and in 2^ in. pitch, height above Rphulle 
7 in* to 7^ in. and § in. hick from the line of spindle. 
As it is necessary to liave the yarn delivered off the 
brass roller, the centre of the pressing or wooden roller 
must be placed a little al^ve that of the brass roller. 
Dranniig a line at light angles to the beam which carries 
the stands (this beam is parallel to a line drawn from 
the front of tJie top roller to tlie front of the bottom 
roller) through the centre of the bt)ttt>ni brass roller, 
will give you a line on which, if you jdace the centre 
of a pressing roller the same size as the brass roller, 
the tlmuid ^yi\l not deliver off cither; and placing the 
lino a little above this gives the proper position ot the 
pressing roller, the distance above the centre varying 
witli tlio pitch of frames. Placing the roller line too 
low will allo>v the thread to deliver off the wooden 
roller, if largo, or placing it too high will, as already ex¬ 
plained, cause the flutes of the woodou roller to wear 
'out sooner, owing to the position in which it is driven 
• by the brass roller. The top hi*ass roller has now to he 
placed in u position so that the rove will enter between 
the two drawing rollei>i, bearing rather* on the brass 
than on the pressing roller before entering the 
The pressing roller l»oing too high above the centre will 
also cause it to bear on the rove, unless the top roller is 
put unnecessarily far back. The position of the pressing 
roller varies with its size, and tliis is partially counter¬ 
acted by the e^ve or slot in which the saddle moves; 
but in fine numbers the position of the top pressing 
roller is altered in accordance with the different sizes of 
the bottom pressing rollers. As the drawing roJl^ brasses 
wear much sooner than the top, the top roller is set a 
little fui ther back than is actually necessaiy to counter¬ 
act this, but not enough to allow much wear on the 
brasses. Taking also into account the too heavy 
friction on tlie thread plate if the drawing roller brasses 
are much wora, the great necessity wtII be seen of 
keeping them in good oi'der and the drawing roller in 
its proper position. If the yams .are we^ it, will 
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be impossible to spin the esnic lea* 03\ at least, to have 
the same procluctiom * 
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clra^ Liunl shoiuil be placed alon^; the bobbins Iiun 
already been ox]>laiiied. 'HiSLjy^klit u^heJ to.th^ 
i^ iv sim]>lo ipatlcr. It ^uulcl ne hucIi tliut 
.iIK*reasing yoni* <Unt; or fiicliou by slow JcgivcH 
slioahl liuvc ubuostrbut uot altogotlien exhausted 
the ilraffging n<nv<>r by the time the bobbin is fuil. If 
when the bobtiu ia i'ull you have exhuusU'c.! the 
WU?.oJDVj.theu your weiglit is too light, lx cause orea- 
siouMl bobbins which avo earner dnvcii, fron* curious 
cauhes, roiiuiro more drag, uml tiirough uot having any 
more to put on the thread snarlH,” &c. Again, if you 
r ^n jre iujI^* to move the drag ouc*foiirth or ouc-half of 
thfcLjiijitaiice ^available, then j djag is too hea^'y, 
an^ thclicavicr. of .coxa^so, the movciucnt, while it' 
it IS sufficiently heax'y^ the thread strong enough, and 
the bobbin light,-there could be put on at first as much 
as W(.uild do uivoughout, but this raix'ly occurs. 11 om'* 
ever, the proper weight for any I'raino may be easily 
determiueo. 

Sj^ed 6f the Bobbin.—A puzzling question with regard 
to the speed of the bobbin is whether th(^ bobbin on 
the spinning frame goes faster when empty or when 
it is lull. The correct answer is, quicker when full; 
but, on first looking to the increase of dra;^, one is apt 
to ^xime that the contrary is the case. The increase 
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in drag is to counteract the greater power which 
the flyer attains in ^lluig round the bobbin as its 
diameter increases. The* way to explain it is this; 
Supposing your roller is delivering 400 inches per 
minute, and the bobbin at the start is in. circumter- 
ence, and the speed of spindles 4000 revolutions per 
minute, it will bo seen that the spindle would require, 
having a delivery of 400 inches to put on the bobbin, 
just 400 revolutions if the bobbin were 1 in. circum¬ 
ference, but as the bobbin is in. it ivill require 266 
revolutions. If the bobbin were to go as quick as 
the spindle none would be put on; but supposing 
it went 266 revolutions slower than the spindle, then 
the 400 inches would be put on; that allows the 
bobbin 266 revolutions less than 4000, which equals 
8734 revolutions of the bobbin when its circumfertmee 
is in. When the bobbin increases to 3 in. circumfer¬ 
ence, having still 400 in. delivery per minute to put on, 

= 133 revolutions of spindles now requireil, as the 

bobbin has increased in size, and one revolution of the 
spindle now puts on 3 in., which at the start only put 
on l^in. Then 133 revolutions putting on the delivery 
of 400 in., your bobbin has only to go 133 revolutions 
slower than the spindle, then 4000-133*3867 revolu¬ 
tions when the bobbin is full and 3 in, circumference, 
against 3734 revolutions when empty and 1^ in. cir¬ 
cumference. This is exactly the same as in the case of 
the roving. In the roving the bobbin has a separate 
motion; in the spinning the bobbin receives its motion 
from the spindle, and me diminished speed is obtained 
by the drag. 

Before leaving the spinning department we may add 
one or two suggestions. The rollers should be carefully 
watered before starting in the morning; and on a Mon¬ 
day, particularly, not only the rollers, but also the rove 
between the rollers, which will have dried during the 
interval, should be watered, otherwise it will not draw 
well, thus making a bad st^t. The next thing is ^e. 
s tarri n g of.iram99< How many spinners ^ow'tne way 
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to start a frame ? This is ae essential for the doffing^ 
mistress to know. Instead of moving the belt on to the 
tight pulley a little^ stopping* it thcrc» then on a little 
further, then back, ana so 00 , giving an irregular 
Qiotion, the belt ^ould be put on slowly, but wi^out 
stopping. Inputting it ou, you will req^uiro to hold the 
belt guide handle with both hands, tho one pushing ou, 
and the other preventing it coming back or going on 
with a jerk. 
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Maoiumkry was dvHt applied to sphiuiug •witlioiit tlic aid 
of wate»', The dry stpiiiiiinp; frame, not huviug hot 
water and the other appfian<u*R vvhiuli water uoce««i tat ok, 
if* comparatively simpus and yet it gives scope for a 
great amount of study. Although ita appoaruuce joay 
give the idea tliat its construction and working are 
matteIX of perfect simplicity, a close ac(]uaiutan<'c re- 
movi'S tins iinpresshm Th<j care that is in^cessary to 
sucr^xs is not n) woys exercised in making dry sjnui yarns, 
Mucli of this eandessness may he attrihutod to (he 
poorer inateHal that is used, in the working of wliich a 
few lumps in lieuvy tow si^os are doomed of little c<jusc* 
queiicu. UfiL-why can turu^lUo best yam out of a given 
material is the peixon who succeocls os a spinner; for 
even supposing the Indter quality of the yam is not 
taken into account, the ])roduction is greater and the 
was tq loss, lien CO limis wh<i conduct their w<irks in a 
careful manner are able to have larger, profits, i>r, if 
necessary, to nnderstdl thoir o]>poncnt6, siip]> 08 ing 
always that the well and ill worked concerns stuutl on 
the same footiiig with regard to machinery. Old 
machinery, or machinery in need of repair, is out of the 
mnuing nowadays. 'Puc secrete of tac decline of onr 
“Scotch country mills” are their autiquatod machinery 
and mode of working. 

In dry spinning fi^ames, as with any of the other 
machinery, the overseer requires first to be able to take 
the ordinary calculations, the most important here being 
draft and twist. The draft on a dry spinning frame is 
taken in precisely the same manner as on a wet spinning 
frame. The explanation of the following rule will be 
found in the pages devoted to wet spinning. 

ItuU to find tfu /Vq/l!.—Multiply the stud wheel by 
the top roller wheel multiplied by thg diameter of the 
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drawing roller, and divided by the drawing roller wheel 
multiplied by the change pinion multiplied by the 
diameter of the retaining ro lien To find the standing’ 
number leave out the change pinion, or if the drawing 
roller pinion is used as the change pinion leave it out 
of the calculation. 

In dry spun 3 *arti the size is almost entirely denoted by 
the weight per spindle, which contains 48 cuts^ hence 
have a different rule for finding the draft for the spiiiuing 
frame from the weight of the rovo from that whicli is- 
given iii wet spinning, where the size of yarn is denoted 
by tlie leas or cuts per lb. For instance, yarn termed 3 lbs, 
is 1 spindle or 48 cuts weighing 3 lbs., 4 Il)s. is 48 cuts 
weighing 4 lbs., and so on. Now, it 48 cuts equals 4 lbs ^ 

4S 

then we bave-j-»12 cuts or leas per Ib., so that 4 lbs. 


yarn equals 12 lea yam. We thus can find the lea that 
dry spun yam is by dividing tJie llw*. pur spindle into 48, 
and by dividing the leas per Jb. of wet spun yarn into 48 
we have the number of lus. weight per spindle it ecjuals. 

Having these different methods of denoting the size of * 
yarn in wet and dry spinning, we must also have dif]prent 
rules for finding the draft for a spinning frame from the 
weight of rove per 100 yards, or from the number of 
yards per ounce. The nde when wc want leas per lb. 
*we have already given in “Wet Spinning.” 


ffWg to Jind Drafiy having the number of yurdi^ of rove per 
0 ^.—Multiply the yards per oz. by Ifi and by the i*equired 
weight of yarn per spindle, and divide the result into 
the niuuber of yards in a spindle—14,400. 

Example .—Number of yards of rove per oz. 2o, 
required the draft for yarn G its. per spindle. 


I 


'25x16x6 

The reason of this rule is:—Having rove weighing 1 oz. 
j)er 25 yards, and requiring draft for 6 lbs. per spindle, 
we have 16 oz., or I lb., of rove, measuring 25x16 
«400 yards, then 6 lbs. of rove will mcasiu-e 400x6 
*= 2400 yards. As we require the yaru to be 6 lbs. per 
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ispindle, or 6 lbs. measuriug 14,400 yards, we ascertain 
fby division the number of times 2400 yards are con- 
itained in 14,400. 
j 14 400 

2loo ~ “ ^ draft, without allowance for contraction. 


As mentioned in “ Wet Spinning,” the yarn is increased 
in weight by contraction oy twist, aud consequently the 
draft ootained by the foregoing rule will require to be 
made longer, the amomit adiled depending on the 
amount of twist the yarn receives. A short rule, similar 
to thatpiveu in “Wet Spinning.” giving a draft with 
the addition of 7 per cent., is the following 


RuU io find the Draft to ht put on the spinning frame, 

the weight of rove per 100 yards and the reanired lbs. per 

sDindle being Multiply the weight or 100 yards in 

ars. by ’G, and divide by the lbs. per spindle required. 

Example .—If 100 yards weigu 40 drs., aud yam 

weighing 3 lbs. per spindle is required. 

' 40 X -6 o j 
j - = 8 draft. 

'The reason of this nilo is ns follows:—If 100 yards 
■weigh 40 drs., then 300 yards or 1 cut weighs 40 x 3 
120 drB.,and Ispindle or 48 cutsof rove - 120 x 48 = 5760 
klrs. But as we want yarn weighing 3 lbs. per spindle, 
’or 256 drs. X 3 = 768 drs., by dividing 5760 oy 768 we 
get the draft 7*5 wiMiout any allowance for twist. 

Placing the above calculation in this 


we find that the first teim in the dividend is the weight 
in drs. of 100 yards rove, aud tlie first term in the divisor 
is the weight in lbs. the yarn may be wanted per 
spindle, and these two are always varying, but the next 
two in the dividend and the romamiug one in the 
divisor are always the same, no matter what the rove 
weighs or what weight the yam is wanted, so we simplify 

^ i- 3x48 '66 , ... . 40 X‘66 __ 

the fraction g 5 g '='^ gives us —g— « 7*5 


draft, the same os before; but, as about 7 per cent, 
is required to be added to the draft to counteract 
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the increased weight of the yarn by contvaclioji by, 
twist, we add 7 per cent. to.’56, which = ‘6, making 
the draft longer, and this gives ns, instead of the 

40 X *56 

simplified formula —^—• without allowance for con¬ 


traction by twist; 


40 X -6 


with allowance for twist. 


This gives ns the rule as before, multiply drs. in 100 
yards l>y ‘G and divide by lbs. per spindle. Of couree it 
depends on the size of the yarn and the amount of twist 
given whether 7 per cent, is too much or too little; how- 
evei', u very short experience will show whether more or 
less than 7 per cent, would need to be allowed for. 


Rule to find Wei(iht of Rooe }>ev 100 tjnrJe, the draft 
and xoeighi of yarn being given. —Multiply draft required 
by lbs. per spindle and divide by *6. 

Example. —Draft being 8 and weight of yarn 3 lbs. 


per spindle. 


8x3 

•C 


= 40 drs. per 100 yards. 


If a new size is being brought forward, the draft 
}iiuious required, instead of being obtained by di'iiding 
the draft inquired into the standing number, are some¬ 
times found by proportion—a longer and not so correct 
a way, o.specially if yon have a iliffcrent weight of rove 
and require a different size of yarn from that spinning. 


Twist. 

The manner in which to find the amount of twist on 
a dry spinning fi'amu is exactly the samo as already 
given in “ Wet Spinning.” 

Rule. —Multiply the stud wheel by the drawing roller 
wheel multiplied by the diameter of the cylinder, and 
divide by the cylinder pinion multiplied by the diameter 
of the waive multiplied by the change pinion multiplied 
by the ciroumferenoe of drawing roller. In order to find 
the standing number leave out the change pinion. 
Refer to “Wet Spinning” for a full explanation. 

of .one number 
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to another ia detertnined by t he s quare roo t, of tlia weig lit. 
in. JbBv 4J.et.8piadle. Thpa, if 

inoh for 4 lbs., wbut .twist will we. requite at tiie. same 
tor .^.Iba? s/5; s/4^::j 6'5;..581. twist perv-inclr. 

The proportionate twist for tlie various sizes is very 
often taken from the twist which would be given to 
3 lbs. Thus, in denoting the twist on any size it is said 
to have a certain number of twists per inch, or to be at 
a rate coiTOsponding to a certain ninnbor of twists for 
3 ibs. Tbiisliumttg-.tba-.twiKt .which would-Jia- given 
tu-3 Iba. afl-data,^ve can. iind the uoxruspoudiug twist 
for any fithpv aiva- 

little .—Square tlio required rate, multiply by 3. divide 
by the lbs. weight per spindle of tlie yarn required, and 
extract the square root. 

f Example .—Wlmt twist is required for yarn 4 lbs. per 
spindle, at the rate of 8 twists tor 3 lbs. Here we ha^'u 
the twists required at tlic rate of 8 for 3 Ibs., hence 
8® = 64, and multiplied by 3 = 192, then dividing by 4,. 

-^“ = 48, and tite sqTiaro 

root of this number 48 = 6'9, the required twist for 4 Ihs. 
jo be at the rate of 8 fur 3 Il>8. 

In the foregoing rule the first two tilings required 
may be formed into u table as given below, that is the 
square o/ the.diffcrent twist rates multiplied by 3, so- 
that \ve may have simply to divide the lbs. per spindle 
wanted into tbe standing numbere thus found and 
extract the. square rout. 


lUUf 

(or 

81 b«. 

Sqimcd Aiid 
umitiplird b/ 

s 

StoiMiinjt No.. 

1 

1 KUos 
(or 
Sibs. 

Hquared ond 
muJtipUed b;r 

3 

Standing No. 

1 

6 ! 

6<x3 

109 

829 

8 25’ xd 

204*18 

6*25 

6*25’ >c3 

117*18 

8*5 

8-5’ X S 

216*75 

e*5 

6-5* X 3 

126*75 

8*75 

8*75’ X 3 

229*68 

7 

7’x3 

147 

8 

9*x3 

243 

7'25 

7*25* X 3 

157*68 

9*25 

9*25* X 3 

256*68 

7*5 

7*6*x3 

168*75 

9*5 

9*5* X 3 

270-75 

7*76 

7*76’X 8 

180*18 

9*75 

9 *75* xS 

285-18 

8 

8’ x3 

182 

10 

10* X 3 

200 ^ 

1 0 


the number of lbs required, 
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In a similar way, if wo -Javga glveu iffUt 
otbev size than 3 Ibs.j we can fiiid tlte required twist for 
gi^uxeizea. "TJiu^Jw.Q'Eftv.© lyJttwistfl period for 411)8., 
■wnat^tvyiet wUl we rcquite-At tUo some rate for 5 Ibe. ? 

— = 33-«j ,ani ^'33*8 = 5-81 

Another method, which U not bo simple, is to bring the 
iba. per spindle to leas per lb., and proceed as in wet 
spinning, multiplying the sijnare root of the leas by 
the data. Thus, to hud the twist for 6 lbs. at the rate 
of 8 twists for 3 lbs.: As 3 lbs. per spindle = 16 lea, we 
have also 8 twist for 16 lea. Tho square root of 16 =4, 
and this number divhled into tho twist gives what the 

8 

SLjuare root of the lea ih multiplied ® 2, or twice 

the square root of the leaA is at the rate of 8 for 3 lbs. 
Finding now that 6 lbs.® g* multiply the 


square root of this number by 2—thus, ^ 8® 2*825 
X 2 ® 5*65 twists, as may be (obtained by ordinary rule for 
dry spinning- Wu have given a twist table in a subse-^ 
-quent part of this book, and ou reference to it tho drv 
spinner will ^pe at a glance what twist per inch bO will 
requii'O for any given size, the rate for 3 lbs. being known. 

Ill dry spiuning a groat many of the details are 
exactly the same, and reference may be made to ** Wet 
Spinning for speed of spindles, regulating buildera, 
ouing, band tying, starting fi*amo8, weight ou levers, 
position of drag bands, builders, 4Sbc. 

The rule for finding the speed of the spindles is 
exactly the same as in wet spinning. The following is 
the rule for finding the speed of the di^awing roller. It 
is really of very little practical use, and is very simple, 
being purely a matter of drivers and driven. 


Rule .—Multiply tho speed of the shaft by the dia¬ 
meter of the drum multiplied by the cylinder pinion 
multiplied by the twist pinion, and divided by the 
diameter of the pulleys multiplied by the twist stud 
wheel multiplied by the drawing roller wheel. 
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To find tlie turn-off per minute—multiply the result 
, found by the above nile by the ciruuroftrence of the 
drawing roller, and this result multiplied by the number 
of minutes worked per day, or any given time, lees the 
time stopped for doffing. &c. At the some time it will 
be seen that the speed of the drawing roller varies with 
fHe twist wheel, unlike the spindles, which, if the 
pulleys be not altered, always keep tlie same speed, 
although the yarns may vary. In regard to bimders 
they are made wider tnnn in wet spinning, a greater 
distance being between tlie bobbin and tho front and 
the back of the builder. This does not make such a 
stiff drag, having more length of drag-bond from front 
to back of tho builder. In %rc-t spinning tho position 
of the thread plate would not allow the builder to 
be taken off if it wero as wide as in diy spinning 
generally. Unless in case of accident, builders in dry 
spinning never require taking off, whercas ir wet spin¬ 
ning they must be taken off, say, once a week for 
cleaning. 


* JioUtrs .—Unlike the wet spinning frame, we have hero 
the pressing roller at the back of Uie ivou_roller. The 
I'ollers are plain instead of fluted, and 'sycamore or 
plane-tree wood is used instead of boxwood. Looking 
at wet and dry spinning frames tho reasons for these 
differences arc obvioria. The rollere require no fluting, 
as they have a dry fibre to draw', and with an 
ordinary weight have little tendency to slip. However, 
for very heavy dry spinning the rollers are what is 
technically termed “scratched.” Plane-tree is used 
universally in diy spinning. It must be thoroughly 
seasoned, something after the fashion of alder wood, for 
preparing rollers, and it requires at least two or three 
years for this purpose. Hollers should be turned as 
narrow at the circumference as the size of yam required 
will allow, for with a too broad face the middle becomes 
hollowed, the roller drawing some of the fibres misses 
others, thus causing bea^ng. They should alap 
be turned with a slightly round face tapeiing off to 
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Ibe edges, vei'y little, but sufficient to counteract 
hollowing. Overseers reqiiii-e to be very partic^ar iii, 
keeping their rollei-s in good irim, and in having tliem 
systematically examined every day. Wren rollers get 
damaged they are generally turned up with a cliiscl, or 
scraped, so to speak, by holding the chisel square to 
the lathe, and wnen a proper surface is obtained they 
are measured with calipers, so that both rollers may 
be of the same diameter. A still better way is to slide 
the roUeis in a lathe, then do tbo slight rounding oiF 
the face, nan'owing, if required, os the roller comes 
nearer the centre, and tapered from circumference to 
axle, according to the way in which they are first made. 
Another plan of renewing the surface is adopted iii some 
places, namely, by fixing the roller firmly and filing. 
As it is impossible to file a roller tnie, and to take out 
broken pai’ts witliout leaving hollows. &c., it is dis¬ 
approved by most practical people, and on tho ground 
of economy alone is not worth consideration. In order 
to prevent dents aci-oss the face of the roller, caused by 
lumps going ill, raising the lever and coming down^ 
sudaenly, and also to take a great weight off the floor,* 
various modes of applying pressure to the rolleiwhavo 
been adopted*. A good deal must depend on the nature 
and size of yam being worked. Spring rode, with 
indiambber washers, 4c., arc introduced into some, 
while others have a steel spiiug. Great cam must 
be exercised where they are used, not to put on more 

E ressure than is required, for this is highly detiiinental. 

ui'ing holidays the pressure should ne taken off the 
rollers, otherwise they will be dented by the constant 
pressure of the iron roller in one place. 

Flyert, The flyer in dry spinning, although 
doing the same work, and placed on the spindle in 
the same way as in wet, differs in coustmeduu, the 
manner in which it transfers the thread from the 
roller to the bobbin, &c. Instead of a brass eye, 
the leg of the flyer is slightly flattened, and an eye 
cut out of the centre, through which the thread passes. 
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The steel eye or palm of the flyer will stand a coii- 
, siderable time without cutting, whereas with wet yai’ii 
it would stand a very ^liort time. As Tiinch care, 
however,, must be taken to have cut flyers renewed, 
by turniug the palm or welding on new ones, as in 
guarding against cut eyes in wet spinning. The 
thread, instead of passing from the thread plate along 
the shoulder of the, flyer to the eye and thence to the 
bobbin, passes between the spindle and one log to the 
leg opposite, passing round it once and sometimes 
twice, and going from the inside of the log to the 
outside of tlic pahn and thonce to the bobbin. This 
allows of a lighter drag being uscil, as the thread above 
the flyer liusless tension than in wet spinniug, because 
the thread being twined round the leg is not so liable 
to fly out and get broken. For the same reason the 
back of the drawing roller and the eye of the thread 
plate are almost in a direct line, so that the thread 
plate here merely serves to steady the thread. Lifting 
the thread plate away would not injure the work so 
much as in wet spinning, where the threads would 
'break at once, as they would not move in a circle 
rouu6 the spindle as in dry spinuing. Consequently, 
as already mentioned, the back of the drawing roller is 
placed almost iu a [>eiqiendicular lino with the spindles, 
and not, as in wet spinning, the front, which is the 
delivering side, the same as the back iu dry spinning, 
placed back a considerable distance. Tms winding 
round the leg of the flyer causes most- of the strain 
to be ou the part of tho thread between the eye and 
the bobbin, and little upon the thread which has not 
received ite proper amount of twist. This is one of 
the reasons why poor yarns in heavy numbers cau be 
spun easier dry than wet from the same material and 
with less twist. 

Binding on Flax Frame *.—Binding ia to dry spinuing 
what reach is to wet spinning. In .dry spinning frames 
the reaches are never altered, because the flbres drai^ 
Gr ebould draw their whole leng^ For tow 7 to^ 7^ 
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inches reach is the almost nuiversal length, and for flax 
18 inches; but still, as we have variation in size of yarn 
and strength to work over dvy spinning frames as in 
Wet, we must have something to counteract this. For 
tins purpose binding is introduced. In line and tow 
frames we have next the roller a movable rod on which 
is supported small tin conductors tapering to the mouth, 
wliich conduct the rove between the drawing rollers os 
near the point where the rollers take hold of the fibres 
ns possible. Above (liia we have a plate along Avliich 
tlie I’uve passes, and above this plate we have in line 
frames two rods. 'I’liese rods extend fj'om one end of 
the frame to the other, us do also the plates; they are 
movable backward ami forward like the tin or conductor 
rod. The plate, which is soinetiincs culled the breast* 
j>late or conductor plate, is also movable l>aekwnrd or 
lorward, and can be set with nny slope. The top may 
be screwed iji and the bottom out or vice versa, without 
moving tlie plate out or in. Let us first take flax spin- 
jiiiig, and in it wo have the rove passing over tb'> front 
of the first rod behind the second rod, and thence down 
the face of tlie brenst-pliite and conductors to the 
rollers. No\^ there is u certain place that bimling 
requires to be put on more or loss on every rove. Lot 
us take a common size, 3 lbs., and, commoiiciug with a 
very strong wai’p, wo Avill require a rove slack twisted. 
Ill all flax roves, unless they are exceptionally poor and 
short, tho rove slumld be twisted jnst a shade Iiaixier 
than is sufficient to como off the rove, a shade harder 
perhaps than in wot spiuuiug, but under no circum¬ 
stance should it be hard twisted, as it is an utter 
impossibility to make a level yarn from a hard twisted 
rove. Then, supposing you are spinning a, 3 lbs. warp, 
your flax will be strong, and light binding will neces¬ 
sarily require to be applied. The breast-plate, which 
is next tlie conductor rod, and along whioh the rove 
passes, roust be in such a position that the rove will 
Dear lightly on it, and on the lowest part boar scarcely 
at all. The conductor rod is set so that the twist comes 
freely out without allowing the rove too much freedom 
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to open. The binding rod next the breast-plate has now 
to be set, and if the nax is verv stronc it will onlv re- 


to be set, and if the flax is very strong it will only re¬ 
quire to be set a very littje Imck beliiiid the breast-plate. 
The top rod has now to be brought out, and you must 
judge how far by the tension which you feel between the 
breast-plate and lower binding rod, and between the 
lower i>art of the broast-plato and the conductor rod. 
Too much or too little binding has the same effect 
upon the yarn in making sianlls as a too short or 
too long reach has in wet spinning, and consequently, 
on examination of the yarn, if too little binding is 

S 'ven the smalls will be long, and if too ninch short. 

the case of strong material the tension should 
feel easy, but not slack, above the tin rod. Taking 
a very poor 3 lbs. flax yarn, the binding must be 
increased, and as generally a good proportion of Kjeff 
and Hultic flax is used with little strength or length of 
fibre, but with the eflcct of making a soft clean yarn, 
the breast-plate should bo brouglit out, making theiove 
bear pretty finnly on it, and the conductor rod brought 
out and placed in a position in regard to the breast- 
’ plato a shade farther back, on account of tlie twist, 
tiu'oitgh better binding being held better in. Having 
brou^it tlie breast-plate out gives you already more 
binding on the low rod, but it can be put bjick so as to 
increase the binding and allow little action above this 
rod, and iu that case Ihe top rod may bo placed so that 
the rove bears vei-y little on it. If you aid not put a 
considerable amount of biudiug ou rove such as this 
the effect would be, with a slack twisted rove, to carry 
short fibres, nap, &c., into the yam before actually being 
drawn by the rollers, thus making very bad “faults” in 
the yam. This actiou is characterized by overseers as 
^oing away iu slubs, which, of course, leave siiiall parts 
m the thread behind them. Again, for very poor line 
yam, leaving tho tin rod and hiwer part of breast-plate 
m the same position, and bringing the top out and put¬ 
ting the low rod well back, makes still tighter binding. 

Binding on Toro Fromt».~^\n dty spinning the greater 
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portion of yarn made is from tow, and tlie low quality 
compared with that used in wet spinning, except in 
special cases, makes it an important duty to keep the 
yam os even as possible. The plates, ns in the flax 
irame, are movable, extending near to the top roller, 
and do not require any binding rods. For tow n single 
binding rod also is used, without tho breast-plate, b^iit 
generally for heavy sizes, and this rod is not only mov¬ 
able out and in, but it can be raised or lowered from tho 
conductor rod. If the material lie weak the rod is kept 
near the conductor rod, and higher if it be strong, (i»d 
it is regulated on this principle as the case may require. 
In some very low qualities of tow a little extra twist 
must bo put on to prevent slubbiug, and a pretty fair 
bearing must also be keptou the tin conductor. With 
the rod you cannot, having a light rove, obtain very 
much lunding, as the rove would not cany. 

Conductors .—A great variety of conductors are used, 
and one must judge from the material used and size of 
thread which is most suitable, care being taken to have 
them reaching as near the nip as possible without bearing 
on the iron roller, and to allow the rove to open a little, 
collecting and leading the fibres to the mp without 
allowing them to spread over tho side. Care must also 
be taken to remove worn ones, ulthougli provision is 
made, in a hollow, for the iron roller to clear them, still 
at the points they get worn, and might cheek the fibre, 
thus producing rough yam. 

Draft .—The amount of draft depends on the material 
and size of the yam, as in the case of wet 
spinning, but we can have a longer draft, as it will 
be seen that the material is in a very dift'ereiit state 
when being drawn wet from what it is when dry. For 
3 lbs. flax warp, 8 of a draft makes a very good yarn, 
increasing to 9 foi*, say, 2 lbs.; in tow, for 3 to 3i Ibs- 
waip, 7^ to 7. For weft, generally speaking, the drafts, 
are used longer, and 6 11m. canvas tow is mostly spun 
with a 7^ to 8 draft. Tho yam is rough, ana more 
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importance is attaclied to cheap production than level 
yarn, wliich would be obtained with a draft of about 
(j. Long draft is advocated by some overseers, but 
some peculiarity in regard to their frames is usually 
found to explain this. For example, in spinning a poor 
4 Iba weft on a frame 8 in. reach with a binding rod 
placed close enough to the tin rod for 3 lbs., the conse¬ 
quence is that, with a light rove, little binding could 
be put on, os tiie rove has to make too sharp a turn 
round the rod into the conductor rod, with too great 
a distance betAvecn the binding rod and the retaining 
rollers. 
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Haviko shown how to get the twist pinion, provided 
wo have the t'ndet or turns per inch required and tho 
standing miml^er, let xis now look at the Tnanner in 
which mo twists for the different numbers are ascer¬ 
tained. The amount of twist is in proportion to the 
squai-e root of tlic lea. Thus, the square root of 25 is 5, 
because 5 is the root or number which multiplied by 
itself equals 25, hence the square root of any number 
multiplied by itself equals that number. The most 
general twist is twice the square root of the lea for flax. 
Thus, for 25 lea you have 5, the square root, aud 5 mul¬ 
tiplied by 2 equals 10 twists. For tow the most general 
twist is the 8<juare root of lea multiplied by 2j. These 
may only be taken as data from which to rise and fall, 
for the twist on yarn depends on a variety of things, 
such as the m&tenal used in making it, the purpose for 
wliich it is wquired, <fec., so that iu different places 
different twist tables arc in lue. The point to be aimed 
at generally iu wet spun warps is that at wliich you 
have the greatest strength. Twisted above this point 
it liecomes biittle, and below this it breaks without nil 
the fibres being equally strained. 

^y 9 fts are generally twisted less than warps, because 
being needed to fill up the cloth they require greater 
BoftnesB . Wflfpa rpqiiirfl morft atwngth, having to bear 
a_^reatcr strain in weaving. In some cases, but very 
rare ly, and generally from unavoidable causes, wefts 
are twisted harder. Supposing you are making wefta 
with poor or weak material, you will require to twist it 
more, in order to make it spin and have sufficient 
strength. Again, in some fabnes it is necessary to have 
the wefts hard twisted. Manufacturers, however, know 
in what way they require their yam twisted, and if 
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'^ou have a ucw yam to make aud have a sample show¬ 
ing quality, twist, &c., you can judge bjr comparsion; 
or, if you know fur what purpose it is inteiiued, you 
uaii decide by practical experience what is required. 
Tn every mill there is a twist table, but a great many 
<liSer in the yarns they make, aud the twist tables differ 
accordingly. If wo toke a place where the line wefts 
are strong though rough, tucy would be twisted by 
the square root being multiplied by 1'6 to 1*7, and 
good war|)s would bo tivisted to the aniomit of the 
square root mnltiplied by 1'8 to 1*9. In tow for the 
same class of yum the square root would be multiplied 
by 2*1 for wefts and 2*2 for warps. 

Again, in a place where the line wefts arc very 
weak, the snuare root of the loa will be multiplied by 
I 0 to 2, ana the waips, whicli must always possess 
strength, and do not vary so much in ilifforent places, 
may be twisted the some as in the first case, in tow 
wefts, where they are very weak, the square root 
will be multiplied by 2*2 aud the warps about the same. 
It will bo seen in the last case that the wefts arc twisted 


as much as the woiq>s, otherwise they have not sufficient 
strength for siniining and weaving. 

Gcncr.illy speaking, wet spun wefts are made with as 
little twist as they will spin and weave with, and in dry 
spun wefts slack twist is even more essential, ai the 
space to be filled up is generally greater, and as most 
linens made from ary spun yarns are mangled, calen¬ 
dered, or both, the soncr the weft is the better it spraads, 
closing the cloth, and giving it a solid appearance. 
Flax warps, say 3 lbs. per spindle, do well with 7i to 8, 
wefts the same size with 7 to 7^, and flax wefts, say 6 
lbs. per spindle, at the rate for 3 lbs. of 6^ to 7 J twists per 
inch. Tow yarns, of course, require more twist, 3 to 4 
lbs. warp at the rate of 7^ to 8|, aud the same size of 
weft 7 to 8. 

By the following table (No. 1) can be found at once 
the twist of any size of yarn compared with any other, 
isbowing also the weight of leas per apindle, their 
freight per English bundle, their square root, and twist 
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when tlie square root is multiplied by different data. 
Thus, if yon are twisting 100 leas with 20 turns per 
inch* and wish to know whal 25 leas would require 
at the same rate, you have first to find what the 
root of the lea is multiplied by to give 20 turns 
per inch The square root of 100 lea = 10, and by 

20 

(Uvidiug 20 twists by 10, the sijiisre root,-jQ = 2, 

you have what the square root of the lea is miilti- 
])lied Iry. Now, the square root of 25 lea is 5, and 
this multiplied by 2 will give you the same propor¬ 
tion as 100 lea; thus, 5x2=10 twists for 25 lea. 
Having found by wbat the root of the lea should ho 
multiplied, you can liud the twist for any other in the 
same way; or, knowing by what tho square root is 
multiplied, say by 2, see the column square root multi¬ 
plied by 2 in the table, aud opj'osito the required lea will 
be found the twist. In the same way this table answers 
for dry spun yams. The fimt column shows the lla. per 
spindle, and opposite the size which we require in tho 
column uuder the required rate for 3 Ihs. (tlie rates 
beijig .shown at the head of tlio table) we have.the 
actual turns per inch for that .'.ize. The table No, 2 is 
at rates not given in No. 1. 
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We iio'v come to tbe fliitiiijf of the boxwood rollom,. 
a subject tlic i]iii>ortancc of which wo have noticeil 
ill the “Wet Spimibig Koom” fiectiou of this book. 
The importance of bavin/; tbe roHoiv piHiperly Anted 
cannot 1)0 overrated, and tliis uoc<'SKitnt(^K the exoreine 
of tho pi-cntost 0111 * 0 . Fluting niacliiiies are very simple 
in their construction, and one would natmully 
inclined to think ihoro was very little liability to on* witli 
them. 'rh(j vciy slifchtest derangement, however, in the 
machine will cause damage to the roller, and, as wo 
have alroatly shown, very slight defects in the Ihit-es 
ttffect the s[»iiining. The b<tssc^ arc cut of vurions 
diametei*a and hrcadtiis, acecirding to the pitch of frame,. 
&c. The bosses shoubl be cut a shade less in width 
,thaii tlic brass boss they are intended to run on. In 
tine numbers, however, the bi>ss should bo fully tlie 
width* of the brass one, and this k(;ej)s tlu; bmss roller 
well wet. If the boss of the roller be much wider the 
edge of the brass roller cuts the wooden one, and in a 
short time spoils it. The bosses require to be steeped 
ill water to prevent ei*ncking after they are placed in 
the frames. Another method is to boil or steam them 
for a few hoiii*s, alh)>ving them to cool, and afterwards 
use them. Auotlier method is to place them in cold 
water and allow them to got thoroughly aaturatc<l. \V(^ 
prefer cold water steeping, for several i^easons. After 
steaming or Imiliug a great many of the bosses crack 
and become u&cles6s and arc liable to break dowti 
in working. The grain of the woocl expanded by the 
heat after the buiung seems to remain open, and the 
flutes have> never the same clean sui'facc as in the case 
of cold water ateepbig. The boiled bosses do not, for 
tbe reasons we have given, run so long in the frames. 
The next question is, How long should the bosea 
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be steeped in cold water? If they arc put on, 
Hiiy^ after a week in water, th('. tciidcuey, uwlcs* 
the cutter ifl kept oxtromoly sharjj, i« to make 
a rougli flute, end if put into the frames without 
bcijjtf thoroughly saturated tlu'y avc likely to be thrown 
off the “centre.’* My opinion is that they should be 
steeped about toxiv or live weeks. As the watcjr emits 
a strong smell wIkui steeping, and dirt ccdlocte, it sliould 
bo inni off occasionally. 'Jlie ndlei* when running in 
the frame will gather a thick coating of dirt on tlieir 
sides, which should lx? regularly washed oft* every time 
tlicv are to bo refluted. Thisrfirt, if allowed to remain, 
inaKOS the wood soft, so that th<* rollers will not stand 
without reflating so long as otiiovwiso they would do. 
Tlicsc remarks a 2 )])ly to ooxwood, as it is jnost gener¬ 
ally used, but wo liave other woods used for rollois, as 
well ns gutta-perclio. Tlic latter, however, is seldom 
used, irolly timber and laurtl are used when obtain¬ 
able at a rt'nsoiiable cost, and suit very wcH for tows 
or wefts. They are sometimes used gToc'U, but are better 
to bo steeped in the log •oiid then cut. Thom is alsa 
used, as mentioned iii “Spinning.’* liossiiigorjmttiiigthe 
wood on thei, axles is a very simile process, earo*beiiig 
taken to have both bosses the some size, and to have 
them screwed on tight. The rollei's I>eing fluted with 
various flutes and diameters, gauges showing tlm 
diumoter and number of flutes ou the rollei’ must bo 
used. The coareesfc generally used is 24 flutes per inclu 
The phrase as to “flutes per inch” applies to diameter. 
Thus, in a roller “24 flutes per inch,” being 3 inches in 
diameter, you have 48 flutes, in a roller 3-ijich diameter 
(24x3) you have 72 flutes. In rollers 30 flutes 
per inch you have the same thing, a 2-iiich diameter 
roller having (30x2) *=60 flutes. In refluting, some 
people, by means of a small slide lathe, take ofi the old 
flutes and then reflute them, others simply put the 
rollers into the machines as they aic. 'fbe latter is a 
little more severe on the cutter, but is practically the more 
simple plan. In reflating you reduce the diameter of 
the^ roller, and fjenerally require to have 3 flutes leas 
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every reflating of the roller, and 3 flutes, if these are 24 
per inch, “ ^ inch of diameter less each time the roller 
IB reflated ; in 27 flutes per.inch 3 flutes = in 28 flutes 
per inch 3 flutes ** A, in 30 flutes pi-r inch 3 flutes = A, 
in 32 flutes per incli 3 flutes = in 36 flutes per inen 
3 flutes in 40 flutes per inch 3 flutes = &u. 

Fluting niachincs are furnished with an index wheel 
for ea^ diameter, so that you cun put on what flutes 
are required. On the opposite page wc give a table 
showing the number of flutes or index wheel for each 
diameter. 



Tabu Sbowiko No, of Floies or Isttn Wbbrl for bach Biam 
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The gauges should all be stamped with the diameter 
and number of flutes renuired, which is given iJi tlie 
preceding table, so that iJjo lx)y attending the machine, 
naving collected a quantity of rollers of the same size 
to flute to a certain gauge, may see the number of flutes 
on the gauge which that diameter requires, and put on 
the corresponding index wheel. The iniportanco of 
having tlie rollers propciOy done cannot be too strongly 
impressed, as they may bo the canso of a great amount 
of unnecessary trouble to oveiueer and Hpiunov, even 
when the defect in the roller may bo so trifling ns not 
to be noticeable except under close examination. Now, 
in order to work or siiperiuteiul fluting imiehinos you 
must first understiiud what is a good ixjller, as dosenbed 
in “ Spinning,” and then the manner in which the 
various faults arc caused. l)i putting the cutter into 
the machine, a plumb line should be run over the cutter 
hanging from the coutre of the flute in the cutter, and 
screwing out the centre the cutter shoxfld bo moved 
tmtil the plumb line is exactly in line with the centre. 
Sometimes you will find a small cut at the bottom of 
the41ute. This is caused by a little bun* being left on 
the side of the cutter, which should hdve been taken 


away after being rc-turued in a latbc by the cutter tool. 
If your cutter is put on the arbor or stud and allowed 
any movement on it the flutes will be cut away at the 
side after being fluted. The greater the movement the 
more easily it is detected, and with little movement it 
is sometimes puzzling, so that care should be taken to 
set the cutter properly and allow merely freedom to 
revolve. Another defect is caused by the cutter arbor' 
being worn, and when you hold the roller lengthways 
and look along the flutes they appear waved, and, al¬ 
though the flutes may be perfect in other respects, they 
will not bear evenly. The indices must be all evenly 
pitched, otherwise your flutes will not be equal, some 
being wider than others. Dirt in the teeth has the 
same effect, so that they should be regularly brushed. 
Uneven pitched flutes are often caused by tbe axle which 
carries the index wheel being too slack, and so the lift 
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motion of the maclune Komotinies turns it iri*cp\ilaj*lj% It 
26 uot rieccesarj' to screw tlie bushes oxtrcincly tight,* 
as that, combined with the fcoUar of the axlo pressing 
against the busli when a roller is screwed in, makes 
the machine too stiff. All that in renuired is that it 
should 1)0 80 tight that the kicker ” will not throw the 
index wheel further than it lifts itself. The gauge should 
bo tried occasiojjally after llnting on b<jtli bosses, lest 
there slioulJ be any differcnco in their nho.. If the 
centres are not exactly in line tljia will be the case, 
and of course it will make a very iiicHfTercnt foller. It 
isremodied in this way: If the boss next the index bo 
too small, lower the centre, by lowering tho biislms 
which carry the index axlo, until you lincl both bosses 
flute to tho same size. If it bo too largo, raise tho 
buslics, by placing under them a Hiuell piece of tin or 
brown paper. IJcfore placing the roller upon the 
centres to flute, tho small holvs in the roller axlo should 
bo picked, if dirt has flllod titem up, otherwise the roller 
will bo apt to run off tho centre when fluting. Another 
cause of this is tlio centre in tho index head wealing^ 
and having too much freedom. The centres should also 
be tui-ncd lip when they become blunt. The kicker, 
or lift motion, varies in different machines. Some lift 
the index as the roller is going forward, otliors lift the 
index when coming back, and it is thus fully lifted when 
at the extreme ciio^. Preference is genor^ly given to 
machines tliat lift just after turning to go forward to 
the cutter, bcca\»sc the lift is more gentle. The lift, or 
kiokcv, after turning, and before any force is on, catches 
the bottom of the inclined plane, and is pressed upward 
until it reaches tlic-Ievel sunsce, when it tmvols forward 
without further movement of tho index motion, dropping 
when it.comes back to the end again. In tho other 
method the kicker strikes with force after travcllin|j 
from front to back. On stopping to change rollers it 
will bo found after the maenmehas had a little wear 
that the kicker does not stop close to the tooth, and 
unless before starting the index is turned close back to 
the kicked there •will oe a small flute in the roller. lode- 
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pondently of this the buahes require to be screwed too 
4ightto counteract the force of the blow. After the cutter 
is turned up (which is generally once a week) the face of 
the teeth should be iilod, and also when it gets blunt— 
say, on altenmto days—the front or cutting part 
of tho tooth must be filed square or in lijio with the 
centre. 
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Looking at the dutien of reeling ovorseorg one 
digpogod to BympntLizo with them, if they are anxious 
for promotion, fn>m the want of opportunity to dieplay 
their alnlities. The yam in made heforo it oomen to 
tliom, and the mlechief, if there l>o any, is done. But 
“never too late to mend” is an old saying, and tho 
reeling overseer has great power in oliecKing bad work 
and ciTors, and preventing their recuiTouoo. There is 
no greater comfort to a manager, and no one can assist 
him more, than a good reeling ovorscor, and a bad one 
is a sad afHictiou. A manager cannot possibly see all 
that goes on, and the eonstiiiit liability of yum to get 
mixed before or after leaving tlii^ spinning room, or the 
liability to pass light, heavy, or beaded yarn, and tho him* 
dred and one other risks that are ever present, nmko it an 
imperative duty on tho part of an overseer to be always 
on the outlook. When the manager goes to the reeling 
room, instead pf having to look tor faults, or, what is 
ten times worse, bring samples of them in his pocket 
from tho customers, he should hew a report from the 
overseer what is wrong, and have it righted, if this 
has not already been done. 

First then, the overseer should become Hcquaintcd— 
and we will suppose ho is—with the Yarn Tabic given 
at the end of tins book. That tho ovei'scer should be a 
•judge of yam is essential, and practical experience is 
the only way to this attainment, lie should make an 
inspection of each reelcr’s yarn as often as possible for 
the purpose of seeing if it is right, and this servos at 
the same time as a chock on bad reeling. A constant 
outlook for bad piecings is necessary, as inexperienced 
hanks are often introduced in the spinning rooms* 
Another imperfection, which appears similar to an 
ordinary bad piecing, but is infinitely worse, is the for¬ 
mation of a double thread by two running together. By 
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iiutwistiiig this double thieud a wnall piceo will come 
away without uflecting the proper thread. A similar 
defect may be caused by the. spiinier avIicu putting up 
an end not taking the waste entirely ofl'tho roller. 

beading is one of the worst things that can remain 
unchecked, as tho yarn is almost useless; but any over¬ 
seer A ill easily detect this. JiUinps or savcIIs occur in 
some yarns from the imhirc of the material from Avliich 
they are made, but a kind «)f lumi* may and often does 
•occur Avbich should not. This is tlie waste lump, made 
in both prepaiing and spinning rooms. Aji easy way to 
decide to Avlnch variety tlio hiinps belong is to send them 
to the spiiniiiig overseer. If huhusgot his Avits about him 
lie will not cure to bo saddled witli wbat docs not Ixdong 
to him. But you may easily satisfy yourself Avhat tlioy 
are, and where they were made, it you open up ono of 
these swells, Avhicb, I may add, occur chiefly in Ioav num¬ 
bers. Na])6, ns thoso in the higher numbers arc called, 
<lifler from ordinary tow himps in their comparative 
smallness. Jf they were originally in the dressed flax, 
or made in the preparing before the roving, they 
are generally inside the thread; if at tho roving, they 
are*usually on the outside. If made ii) tho spiimiug, 
through <firt in tlio troughs or otherAvise, they are 
made up moro of small dirty shives, Avhich adhere to 
the rove, and are on the outsiae of tho thread. Mixtures 
are generally easily detected by the differcuce in colour. 
Heavy yarn, which may only appear in a cut or part of 
one—and the some ajiplies to light yarn—should be 
strictly looked after. The overseer should train his 
reelers to pick out these things, so as to make it almost* 
impossible for any to pass. But liere is the diiBculty: a 
rewer, while she may readily take out a small bobbin 
which will not reel, may prefer when a heavy one has run 
a few times round to save tiouhle by letting it go, and so 
with all other defects. Then, wbat is to be done when 
yam is sent back from the drying or bundling ? The 
overseer cannot know the reeler, nor the frame number 
to which it belongs. An easy w’ay to deal with this 
<lifficulty is to have a number of stout paper tickets with 
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nnmbei-s printed on them, and u hole in each ticket 
to tic on to tbc leoebaiid, one tick<it being ou every 
qimrtor reel, half reel, or reel, \is may be thouglit best. 
Thii ticket need not bo juoi-o than ^ inch or | inch HipUiro. 
They should be made in shcotn printed with tl\o mun- 
bers at rognlav intervals, ami a hole cut beside ouch, 
similar to the way canls for looms uri‘ cut. Wlicn yon 
get varn back, having any fault you have tlie ti<jk«it, 
and know where to go, and,each ivcli*r should luivc* a 
nnmbei* which she should keep, no matter^ what 
yarn she may reel. Heelers should be careful iu 
taking their yarn from the reels to prevent breakage,, 
or rubbing against the end of (he swift and grdting 
it oiled. 

Wot spun yarn if allowed to Ho long before being 
reeled will get damaged by rotting, and care should be 
taken to have them irolocf systematically. No damage 
will ensue to bobbins lying fiom Saturday till Mimday, 
but in ease of longer stoppage they hIiou1<1 be all reeled 
up. 1 loavy tow yarns lying thi*eo days will be damaged, 
especially that part next tin* bobbins; in fact, no yarn 
slionid lx* loft unreeled longer. Ov'Ci*8eerri by oxperie^ice 
arc able to teU«by the bulk of a certain number of hanks 
in their hand whether the yarn is Uto heavy or too light 
for tho sis^c intended, and so check any error that may 
occur through mistaken pitiioiis being put on iii the spin¬ 
ning room. The first of a new numbm* should be checked 
in tins way. Good light is essential, more especially (or 
fine yarns, and should be obtained from skylights. In 
addition to being well Hgiited, reeling rooms should be 
^ept warm, as reolerg some times do their work badly 
through the mnd from the reels benumbing their fingers. 
The importance of correct counting is evident. In the 
bell wheel, cme, two, or three tectn aro added, making 
121, 122, or 123, so as to make up for any revolutions 
the reel may make after a bobbin is empty before the 
reel is stopped. 

Whatever system may prevail, I would strongly advo¬ 
cate tho use of means to prevent tlxe countcra having 
any Ipowledge of .whose yam they are eounting, as. 
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i^ometimes they display in their counting friendliness to 
the reeler, or the reverse. 

Ltasing^ Knot^ ^c .—The proper knot is technically 
termed the “weaver^” which loaves both ends separated, 
and what is known as tho ‘‘ thumb kuot*^ must oe care¬ 
fully avoided, os it loaves both ends together with some¬ 
times a loop, which in warp sticks at uie weaver’s reed, 
and in weits causes an ugly lump. Leasing should be 
accomplished so as to leave freoaom for the cuts to be 
spread in bleaching without being so loose ns to get 
entangled and simihtr in appoaiunce to cross reeling. 

WJicn cad is to 1 k' tied in with the knot on the 
leasband ot the cad of tho hank care should be taken 
that it is tied so that it will not puli out. 

CONSTBUCTION OF ReBL. 

The reol is a machine of much importance, which, per¬ 
haps, from the simple nature of its construction is apt to bo 
overlooked ut hrst. The two main tilings to be borne in 
mind to render reeling perfect arc—first to observe that 
the diameter of tlie reel is in all cases perfectly correct, 
that it is made to run true, and is evenly balanced; and, 
second, that tho yam is spread across the reel as equally 
as possible, otherwise there will be great differences in 
the length of tho yarn, which will cause much trouble 
and annoyance when shaking it out during the bleaching 
process. The comn*on make of reels is called telescope. 
They are malleable iron tubes from centres, with 4 sets 
of 8 spokes each, for cai'rymg the yarn rails. The spoked 
arc made of hardw'ood and the rails of yellow pine. The 
rails are kept asunder at equal distances by means of 
tapes fastened on their under side. Rings are-attached 
to the tapes, which slip over small knobs to secure 
the reel or detach it, as may be required, when the 
yam is ready to be stripped off the reel. It is driven by 
means of a friction boss covered with leather, which, when 
pressed against a plate, sets the reel in motion. This 
motion is controlled by means of a /ootbpard which the 
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I’eeler presfies dowuwarda so long as it is required to be 
kept running, removing the pressure when she wishes’ 
it to stop. In some places, ^Vhen the board is pressed, 
the reel stops, but the former way is tlic more common 
method. Ino bobbins ore always p\)t on upright sockets 
iu wet spinning and the tiucr uvimbcrs of dry spun 
yarns, but the heavy numbers arc also reeled while tiio 
Dobbin is lying horizontally. 

Yarn Bundling. 

Wet spun yariis an* made up variously j in lojig 
bundles if for short conveyance, but more generally iu 
press Imiidles. If in long bmidles, a stool is used having 
three or four steel pins at each end, with a distance be¬ 
tween, so as to allow the yarn to bo stretched from one 
side to the other, tied with tive or six hanks, and the 
bunch generally weighs alwnt 40 lbs., tlm number of 
liaiiks depending on the size of the yarn, in bundling 
■dry spun yarns tliu long bniulle is universally adopted. 

Press Bundles.- -These are mode up iu the following 
way:— 
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Yabn Drying. 

This is a branch oiuy reqmred in wet spinning, as 
the yam after being reeled still retains the moisture 
*wbic\ it absorbs from the hot water troughs in the 
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spiimiDg rfK)m. How to dry the yarn and so l^ave 
Mt in a tit state for buudliW, in the best possible 
way, has boon a disputed subject for a long time. This 
process was at first accomplished in the open air, Imt as 
mills extended this mod<t was found too slow. Various 
means were tried a numbei* of yeara ago foi* the purpose 
of lessoning the cost and iiicouvenience. Drying 
machines were inventciL These were constructed in 
the 8haj)e of a square box, goi\eiully taking in a frame 
the width of the yarn stretched from one side to the 
other. These frames, as tltey were filled, weir lifted to 
the to]> by a 2 )ulley and 2 >U 6 hed through a small folding 
di>ur into the box, the lowest one being taken out at the 
same time, and the rest lowered so as to allow room for 
the one inserted. Iii connection with the bottom of 
tins was generally a tubular boiler for air heating, nnd 
a fan placed cai tfic top of the yarn enclosure dit)w the 
hot air ni) through the frames on which tlnj yarn was 
stretehcu, and tlms earned off the moistui-e. The yarn 
generally took three-quarters of an hour to dry. 
Another kind of drying machine w^is aji arrangement 
of eyliiidei’s similar to Uio machine still used for drying 
, clotbs at bleach fickls. Steam being iutrqdueod into the 
oylindoi'S, the yarn was made into a cod tin uo us chain by 
being spi'cad on a brass or copjicr rod and nttacliod to 
the cud of the yam preceding, in which wan placed 
another rod with aliuk, andso on. The yani whs passnl 
over thes<» machines in a space of from 45 minutes to 
one hour. In a few places drying is ac<;oiuplished 
befovp reeling by placing the b<^bbjnB on stands and 
puttijjg them into heated presses. ^ 

Neitlior of these methods seems to us to be tbc proper 
one, and we will give reasons for this opinion after 
describing the mod^e generally in use in connection with 
wot spiiuiing mills at the present time. The way in 
which yarn drying is now accomplished is by means of 
targe steam pipes passing round the floor under the 
yarn, which is bung on Dooms or poles. The pipes 
wheu above the floor prevent the person baudling the 
yam from moving freely about, and, besides, the bottom 



TABN mum. 


193 


of the yarn hangs too near the pipes, especially if the 
heat be high* Otbei's place the pipes below an open or^ 
sparred floor, provision bcin^ made for cleaning the 
caddice or flowings off the pipes. This anungemeut is 
veiy convenient, as it enables the yam drj'ers to have 
free access to the yam, but great cam must be tako]i to 
keep tlio pipes clean; if this is not done the heating 
power is greatly lessoned. With regard to the tempera¬ 
ture most suitable for yarn drying, we would say that it is 
best to dry wth us low a tempemturc as possible. If it 
were j^raoticablo, drying in the 0 |>cn air, as was formerly 
douo, is the best wbeii the <]uautity is small and tlio 
numbers light* As this is impracticable where large 
({uantitios are turned off, uiid especially in the coaisor 
trndo, drying rooms must be introduced. The heat in 
these rooms or stoves should just bo kept as low ns con- 
V('nicnt, and should never exceed, say, 80 deg. to 90 deg.^ 
Fnhronhuit. When the steam U turned on all ventilation 
slimild bo closed until the atmosphere ])eco)ues charged 
with moistnvo; the ventilators slnmld then be opened 
sufficiently to curry olf the moist atmosphere cluriug 
drying. Ventilatoix opened before this, or opened too 
innch, wastes the drying power •‘heat.” From want of 
suflicient uccominodatioii we have seen yarn bung dur¬ 
ing the day, steam turned on at, say, six o'clock in the 
ovening, shut off at two or tJiree u clock the following 
moruiug, and the yarn takeii oflT at six o'clock the same 
morning to make room for u fresh supply* In order to 
have it dried in such a short space of time the heat was 
refjuired to be forced up lo, say, 120 deg, Fahrenheit; 
and what was the resultr All flaxes contain a certain 
amount of oil, which is known generally by the name 
quality." The hoat thus brought to bear upon the 
yam, and which should only evaporate the water taken 
irom the spmiiiug, evapora^ also ^bis oil which it con¬ 
tains, and the resrdt is a dry, harsli, and brittle yam. 
lu the case mentioned oui* attention was attracted by 
some Are pails filled with water along the side of the 
drying room, and which carried on the surface, besides 
the dust, a certain amount of oiL On taking up the 
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dust and rubbing it l>etween our fingers it felt greasy. 
The ijails being filled with clean water, next niorning 
the oil was plainly visible, and could be detected at 
onoe by the mixture of colour on the water. Now, if iu 
a single drying a’ fair coating is deposited on the water, 
a very great (juantity must disappear through the 
ventilators. This is of vast importance, as the object 
to be aimed at in drying is to retain as much as possible 
of this natural substance or “quality.” Wc may take 
away by cooling, damping, &c., the harsh “feel.” and 
to a small extent tho brittleness of the yarn, but we 
have no means of imparting this oil or “quality,” which 
gives it an elasticity witliout which it is defective, and 
which gives it the appearance and touch of a good 
article. Looking back at the first mentioned modes, it 
will be seen that the great objection to all of them is 
too quick drying. The first leaves a nasty crimp 
where it is attached to tho frame. In the second a 
similar criinp is forme<l, owing to the brass rod, which 
it is impossible to get entirely out, although the steam 
cylindei-s give the yarn a glazed appearance, which 
may be mistaken for “<piality.” In the third case, 
drying on tlie bobbins is only adopted to save reeling 
where the yarn goes direct to the weaving. It will bo 
seen that before the yai-n next tho barrel of tho bobbin 
is dried the outside will have received far toi> much 
beat, leaving no chance of slow and gradual cooling, so 
that tho yarn is certain to bo brittle. 

Having disposed of the drying, or heat, and means 
of applj'ing it, let ns consider how the yam should be 
hung in the drying room. Heat causes hanks of 
yarn banging loosely from a boom or pole to become 
twisted. We must use means to prevent this os 
far as possible, and so obtain equal drawing. The 
threads, especially where too hastily dried, hay© the 
twist curled out at short intervals. The best way, 
where practicable, is to have spare swifts or reels and 
dry the yam before taking off. The yam is dried in this 
way while still stretched, and, although it gets loose as 
it ^es, very little curling takes place. We have known 
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this mode to be adopted, but as it would bo iinprao 
ticable in the majority of eases we must look at the« 
next best wav. This is to suspend a boom in the hanks, 
the weight of which prevents a good deal of the untwist¬ 
ing. The labour of doing this may bo urged against it, 
but labour is afterwards saved in shaking, <&c. 

The eflhct may be very readily seen in drying twist, 
which without the boom in the bottom o}>ene up very 
much. The yam should bo spread ou the two booms, 
then one placed in the bottom, and the top one lumud 
round once or twice to allow the lower one to bear 
evenly nil along. They should also be turned at inter vain 
during drying, to prevent tbe j)art resting on the 
b(K)m being imequally dried Tins will not prevent all 
the untwisting, and ho Kometliing must bo done to take it 
entirely out? yam sliould bo shaken with the liand 
on being placed on the botnn wet, but not severely, 
otlierwiso a roughness or hair is raised. It should 
afterwards ho turned duHiig ♦Irving, an<l sliakeii with a 
wooden pin when almost dry until straight fn shaking, 
the yarn reqxiires to be caught by the pin in different, 
jxirts. To bring the yarn romid the boom is a 
difHcult thine to do without breaking or tcasiag it. 
iStunding with the two feet and the body at right angles 
to the boom, with three, four, or more nanks upon the 
jnii used fur shaking, tlio arms are raiseil, not by a 
forward motion, but ratlier with an upward circular 
motion, and the yarn brought with a stroke to full 
stretch. This, so far, is simple, but to bring the yarn 
rouud to shake it in a dilTeix^nt position is not so 
/iimplc. Grasping the pin on each aide, the yam should 
be held at full stretch. The top and bottom part of the 
hank between the pin and boom are almost close. 
With a sxidden motion, jerk upwanl the upper part of 
tbe hank, and, when thus separated, pass the pin parallel 
between tbe top and bottom, raising the top part of the 
hank at the distance you want the yarn pulled round. 
This lifting gives a swing to the under part, freeing its 
hold on the back of the boom, and making it come 
round quite easily without disturbing a single thread. 
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The difference is seen more readily in wet yarn, for 
jwhile an unpractised hand may turn dry yarn, it is im- 
possible for him to do so if it be wet, as without the swing 
the wet yam adheres, and will not draw without teasing. 
Yam contains a certain amount of moisture, and without 
this it would feel dry and harsh, especially if deficient 
in natural oil or ** quality,” and it should bo allowed to 
hang after shaking for twenty-four hours or more with 
windows opened to admit a tree current of air. After 
this it sliould bo allowed to lie in some cool place about a 
week, if possible, before bundling* As in every mill there 
is not a place properly adapted for cooliujf, damping 
by means of a water rose is substituted* luo amount 
of water which yam should contain to be in a pliable 
and proper Ki^onaitiou dciicnds ujx)n precise nature 
of the matoiiul It will be founa that W'arp% made from 
good material will not require so much water as wefts, 
tne reason being, as stated before, that good material, 
having more oilthan the poor material, does not require 
so much moist ui*o to bring it to the same state of 
nliability* The poorest yam will not receive more than 
5 to 7 per cent., and better qualities 3 to 5 per cent, of 
watei^ To put in more than this would be running the 
risk of rotting it if storeil, and giving it the weight of a 
heavier yam than it ideally is* Ofeoume, the better it is 
cooled before coming to tins stage the less damping 
will it requii*e, and tlie percentages given indicate the 
difference between a very dry and a saleable condition* 
Yarn going direct to the looms is sometimes shaken 
after damping, and sbghtly “ pinned,” for the purpose 
of securing still more pliability* 
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Jute •. its Cultivation and Tbeatsient prior to 

Spinning. 

The jute plant belongs to the Corchorua family, aud the 
two epeoiea from which the fibre is principidly derived 
arc— Corchorua olitarua and Corc/iorua Capaulana. Most 
of the fibre is-obtaincnl from the latter. The cultivation 
of the plant is similar in many ways to that of the fiax 
plant, which has been previously described. Tin; jute 
fibre is obtained chiefiy from British Indio, wlicrc within 
recent years the cultivation has extended to a very 
l^at extent. lu Sanskrit the plants are called putta ; 
in Bengalese they arc variou^y called pat, or paut, 
and Ohi-nalitn pat. The fibre is called Jute, aud the 
cloth cliotte or ohoti (this name being the supposed origin 
of the word jute). The cloth is called tat, and megila. 
The plants resemble each other very closely, and are 
cnltivatcd, not for tlic fibre only, but also for the loaves, 
which are used as pot-herbs by the Hindoos and Mussul¬ 
mans. They are also used as pot-herl® in Egypt, 
Arabia, aud ralostino. 

The plants imder cultivation grow to a height of six, 
eight, or ten feet, and in rich soil attain a height of fi-om 
twelve to fifteen feet. The stem is straight aud smooth, 
•with an average ciitjumference of one inch. The stem 
throws out lateral branches, the number of which de¬ 
pends, as in the case of the flax crop, upon the degree to 
which they are crowded by the other plants. The two 
species may be thus described. 

CorJiorva olitaru ^—The stem is erect, smooth, and 
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^ more or less branched. The branches appear near the top 
of the plant, and bear leaves of a bright green colonr, 
toothed on the mai'giu, and of a somewhat oval sliape. 
The stipules are nan’ow, and of a reddish tiugo at Hie 
base. The flowers, which appear singly or in pairs on 
the stalks, are rather small and symmetrica! m calyx 
and corolla, each consisting of five parts. The petals 
are yellow, and have honey glands at their base. The 
pistil is syncarpous, and contains many seeds. 

Corchonu CQp9ulaTU —This species is almost similar 
A slight difference may, however, be observed when tlio 
several parts arc closely examined. The leaves are 
more pointed, sc^rrate rather than dentate, and are of a 
lighter green. Perhaps tlio most distinguishing feature 
is the capsule, which is slioii; and round, while in 
the other it is elongated and cylindrical. Both plants 
flower in the rainy season, and the fruit is ripe in 
Scntcinber and October. 

The jute plant, or plants, may be gro\vn in any 
country where there is sulficient warmth and moisture. 
It is cultivated much more in India than any other 
fibrous plant, and is an important source bf i*ovenuo to 
that country. It is most extensively grown in the 
alluvhiin, in the deltas of rivers, and also, though not to 
such an extent, on the higher grounds. A rich loam 
formed by the overflowing of the rivers is very suitable 
for its cultivation. The jute seed is sown principally in 
March and April, and sometimes in May. The fields are 
weeded after the plants attain a height of about one 
foot. When the plants fliiwei*, in August or September, 
they arc cut down. If, however, seed is to be preserved, 
the plants are left tor a longer time to bring them to 
maturity. The plants, which are nmv large stalks re¬ 
sembling willows, are tied up in bunches preparatory to 
the steeping process. Large shallow tanks are formed, 
into which the bunches are placed, and kept under water 
by weights. The rotting process occupies from ten to 
twenty days, and requires careful watebmg lest the fibre 
ttceires injury. When the fibre can^be easily removed 
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from the wood stalk, it is taken out. Before being dried 
the stalks are broken about two feet from the end, placeA 
in bunches of eight or ten, and the fibre is stripped ofi^. 
The fibre is then washed and hung over bamboos to dry 
in the sun. After the drying process it is cleaned and 
tied up into bundles for the market. The jute is bought 
by dealcis and shipped to Calcutta, wht're it is made up 
into bales and resuipped to this country. Those l>ale8 
are formed in hydraulic }>rcsses, wliich economise space, 
and thus enablo‘8hii»s todake larger cargoes than for¬ 
merly. when the bales were formed in hand presses, and 
cargoes had to be made up with some heavier material. 


Introduction of .Tutb to Europe. 

.lute is now so largely useib and the material made 
from it so well known, that wc are apt to suppose its 
manufacture must have been long cstablishod in this 
country. This, howover, is not the case, although in 
India it has been known for a long period, during which 
it has been made into coi-dage, cloth, Ac. The j^uuny 
bugs in wlrich rico was exported was made from tins 
material. Jute was not known in Dundee, now the 
principal scat of its manufacture, until 1J<24. Attention, 
however, ivas drawn to the juto fibre a-s likely to be 
servicc-ablo to linen manufacturcrH and others as far 
back iis the close of the eighteenth century. 

In the beginning of last century small ijuantities 
were imported into Britain, but they were not turned 
to profitable account. In 1832 it was successfully 
manufactured in Dimdee, being mixed at first with flax, 
tow, or coarse codilla. lu this year there was imported 
into Dundee 182 tons. The manufacture gradually de¬ 
veloped, but it was not used in very largo quantities 
for some years later. In 1851 there was exported from 
Calcutta 29,120 tone, and at the present time the ex- 

f orts reach considerably over 200,000 tons annually. 

rom these figures will be seen the rapid growth of jute 
manufacture. 3'he great secret of this may have been 
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its cheapness aaid the practicability of manufacturing it 
by means of machinery already in existence. On its 
introductiou it was thought .possible to make it into 
goods as fine as cambric, but this was subsequently 
round to be itupracticable, heuco it has been principally 
used in the manufacture of coarse goods, sacking, &c. 
At the present time, however, a small proportion is 
made into line yams i^or win<low drapery, padoinge, 
being hackled and spun in the same way as fiax. The 
great bulk, however, is converted into jute tow and spun 
into heovy yarns, from which a great many varieties of 
goods are made, sacking being the principal. Jute 
sacks are U8e<l for the importation of cotton, grain, mid 
other stuffs. It was at first supjiosed that jute yam 
could not bo blouchod, but this difficulty has beou over* 
roinoj and as it is not nccijssury, owing to the nature 
of the manufactured goods, to produce high colours, the 
lower bleached goods arc commonly made. Jute yarns 
are easily dyed, and are much uscct both in single and 
twisted yarns. 

• The consumption of jute in the United Kingdom has 
been ^Imost stationary for over twenty years, and the 
trade has been mainly cunfmocl to Dundee and the 
surrounding district. 

On the Continent consumption has lavgcdy increased 
during that period, but by fur the largest increase lias 
been m India. The prixlaction of cloth in Calcutta has 
extendotl enormously, being now over four times what 
it was in 1884. 

The following tables will show the growth of the 
trade, and also the estimated consumption of jute for 
the past season, 1905-1906:— 
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Jute BATcmNG. 

Jute was formerly imported in bales weighing 300 lbs.’,, 
afterwards increased to 350 lbs., and at the present time 
they e.verage in weight about 400 llw. eacli. The bales 
are now pressed for shipment by hydraulic power. The 
streaks catisedby the pressing of those bales are very hard, 
and are consequently somewnnt difficult to open and split 
into workable size. In some cases the bales are placed 
under u steam hammer and subjected to a beating 
process for a short time, the jute roj)cs which biud the 
Dales being all cut except a few necessary to keep it 
together. Another maclnuo is in some places used for 
this purpose; it Is called a crushing machine.' Itconsists 
of three crushing rollers made with blunt teeth. The 
rows of teeth in the upper roller iutci-scnt grooves in the 
two lower rollers, and the latter iiitoi*eoct those of the 
upper roller. By this means the strands ai'e separated, 
Wnere neither of these means ai-e adopted, and if the 
jute is not to bo'hand-batched, it is passed at once 
through a softening machine, to which we shall presently 
refer From the nature of the jute fibrd it requires to 
"undergo a softening process somewhat similar to hemp, 
and it is necessary to spread thinly over it a mixture of 
oil and water, or some other suitable substauce. I'iiis 
serves several purposes, amongst others making it 
pliant and workable by the machinery through which it 
subsequently passes. The proportion of oil and water 
varies considerably. I’he quantity of water varies 
according to the temperature and state of the atmos-' 
phere, the time and mode of application, and the nature 
of the mateiial under process. The quantity, of oil, 
ho-wever, does not vary so much as the quality, which 
is made lower for the cheaper material used for heavy 
yarns. The water and oil are generally heated to a 
temperature of, say, 90 deg. to 100 deg, Fahrenheit. 
In some cases the oil is applied cold, and some even 
use both without bein^ heated. Whale and seal oil,, 
with' a proportion of mmeral fo; ohtttper yams, is<what 
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IS commonly used, but a great varietj* of mixtures may^ 
be found in use. The following, however, may i^ivc a 
general i<lea of the mixtures ana proportions applied;— 


3 

8 

9 

H 

i 


9* 


»* 


For 1 Bale o/, wy, 350 ll/e. 
Fkkk Jvtb YABite, 


No. 

gallou 


whale oil. 
seal oil. 
mineral oil. 


5 to 7 gallons water. 


No. 2. 

gallon whalo oil. 

^ „ seal oil. 

I „ mineral oil. 

5 to 7 gallons water. 


CoAHKK JVTt YaKKS. 


No. 1. 

I gallou mincnil oil. 
5 io (i gallons water. 


No. 2 . 

i gallon mineral oih 
5 to 6 gallons water. 


For a Batch o/ 19 Jfa/tse of 409 Ws. each. 

Fj8v Jdtk YaR89. 


No. 1. 

8 gallons whale oil. 

8 „ seal oil. 

3 „ mineral oil. 

100 water. 


• No. 2. 

5 gallons whale oil^ 

5 „ Beal oil. 

4^ „ niineiul oil. 

8 lbs. soap. 

100 gallons water. 


' Jn the second preparation the oils should be mixed iiist ; 
then add the water boated with the soap. If })roperly 
mixed, this pi'oparatiou should have the appearance of 
rich cream. 

No. 3. 

6 gallons whale and seal oil. 

10 „ mineral oil. 

8 IIm. soap. 

100 gallons water. 

This is piwared in the same way as the preceding 
mixture. It is, of CQurse, cheaper, but is more apt to 
make the cards dirty. 
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Hakd>Batching. 

The syetfem technically known ae “ hand-batching ” is 
now seldom adopted, except for the finer qualities of fibre. 
In this system the jute is batched in the same way as tow, 
not only with the view of properly mixing the different 
varieties of which the batch may be composed, but in 
order that the oil and water may get thon)ughly and 
evenly distributed over the whole. Besides this, tlie 
heat that is generated by lying in hulk softens tlie 
material, and makes it more pliable. Stalls, ns in tow, 
should be toimed for batching the jute, say, 10 feet by 
3^ feet, 'i'he streaks which foim the bale should bo 
sulMlivided into 6 or 8, one bale thus comprising lOO to 
180 of the smaller ones. Great care must be exercised 
wheii laying these streaks in rows to have the heads 
wliere the piece is doubled placed evenly. As each row 
is added, the oil is first spread, and aftoiwards the water, 
by means of a can. The distributiou of the liquid in 
' proper quantities is a matter of great difficulty, raquiv- 
ing, jjesides cuieful workers, cons of dimensions suitubh^ 
to the requirements of the batch. 'I'he oil and water 
are sometimes applied in hand-batching without 
being heated. This plan may do very well in waim 
weatliev, and if the liatch can be allowed to stand a 
sufficient time, say twenty-four to thirty-six hours; but 
if the weiiUior be ctdd, ami eaj*ecially if the time be 
limited to eighteen oi twenty hours, the water, at least, 
is better to be heated. Great care, however, should be 
taken to prevent overheating while in the batch, as in 
this case me jute assumes a clammy nature and does not 
go tlirough thesubsequent processes freely. To prevent 
the beat passing ofiP, the batch, after bemg completed, 
should be covered with a cloth. 

One of the greatest difficulties in the subsequent 

S rocessea is the fiuctuation in the condition of the jute, 
ue to dow or rapid evaporation, owing to the state of 
the atmosphere and other causes. This must be taken 
intoconoiaerationinproportioningiheyraterto the batch, 
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in order to keep the jute in such a moist condition as will ^ 
cause it to work well in oai'ding, Ac.; and precautions 
must be taken to keep it in a uiiifonu state wliilst 
passing from one stage to anotlicr. After taking a 
certain quantity from a batch, it must not remain un¬ 
covered during the night, nor, indoe<l, for any lengthened 
period, as the part exposed will lose a certain part of 
its weight by evaporation. For the same reason, if u 
batch is small, it should he well treaded, and, after 
covering, a weight should be placed on tho topj 


Machine-IUtching. 

% 

As wc have said, the gp^eat bulk of spun jute under¬ 
goes the process technically known as ‘‘macliine- 
batchiug/* The expense attcmliagtliis process is less, 
and, iiidepcndont of this, inn^kuie-biitching is more 
practicable where large <]UHnUticsare being daily used. 
A cerhuu number of bales of the various qualities form¬ 
ing tho batch are arranged alougsMo the softening 
machine. Tliis maciiino vories in constructioin >tbe 
most common*in use having 20 to 34 pairs of fluted 
rollers. The rollers arc variously iiuteiU straight and 
spirally. Suitable pressure is brought to bear upon the 
top row. V'^arious methods are a<toptod of spreading 
the oil and water from receptacles placed above the 
maclime. The great object aimed at in tlie various 
oontrivances is to spread the liquids evenly. Tlio water 
is generally applied about the second or third pair of 
•rollers, and the oil on the second or third pair succeeding. 
Id some cases it is found advantageous to distiibute the 
oil and water nearer the centre of the machine, in order 
that the first rollers may clean off any loose root. The 
oil ahd water are heated in some cases by steam pipes 
passing through the liquids, whilst in others the oil 
cistern is heated by being placed inside the one con¬ 
taining the hot water. Denary water cocks are used 
for relating the quantity, bn^ when the distribution 
takes j>Iac6 by meaps of roUers in troughs, the speed of 
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these, and consequently the quantity spread, may be 
•regulated by tlie pinions driving them. It is an impoi*- 
tant point to have the jute properly softened, to make 
it work smootlily in the preparing room, and prevent 
the yarn being hairy. The amount of Kofteuing required 
depends on the nature of the jute and the tnzQ of yarn 
for which it is intended. From the difference which 
exists botweem the root and crop end of jute it im* 
possible, with the same arnoiuit of softening, to have 
noth ends exactly alike, as in softening the root end 
sufficie))tly the softer <toji end would be materially 
damaged. Ileuco the great divemity of opinion as to 
the proper nnioniit of softening the different sorts re¬ 
quire, and aliso in regard to the merita of tlje various 
machines in use. An appliance has been lately in¬ 
troduced to l)atch on the card. The juto goes fii*st 
through an ordinary softening machine, having the 
water only spread over it. On coming to the breaker 
card the jute, before entering the shell feed roller, 
has the ou spread over it by moans of a row of wires 
» from which tlu? oil drops, those receiving it from a 
roller revolving in a trough which can be supplied 
witH any quantity required from a small, cistern al>ove 
the card. 

Besides the methods of batching already mcutioiied, 
many more may be found in use, according to various 
cii'cumstances with which individual spinners have to 
contends In the case of fine yarns, the parts of the 
jute to which much r()ot is attached are removed after 
leaving the softening machine. This is accom])li6bed 
in two ways. The most common way is to cut off the • 
bad part oy means of a large steed blade or knife, 
erected near the sofbeuing machine. The other method 
is by means of a machine called a snipper, which is 
similar to a teaser with a reversing motion. This 
machine is used principally for good warp yams, and 
makes an end superior to the cut ends from the ^ife, 
but the system is more expensive. The jute is now 
tied up in bunches, the weight of which depends on the 
amount to be spread at the breaker. 
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Jute Carding. 

As comparatively little jute is used for makiug jute 
line yams, it is necessary, owing to tlio length of fibre, 
as well as the coarse unsplit ends which are to be fo\ind 
even in the finer sorts, to put it through a breaker, in 
order to make it into jute tow, delivering it in a single 
sliver for the finisher card. (For particulars of construc¬ 
tion, also of finisher card, see page 211.) An biclincd 
feeding sheet leads to the I'ollci's upon whicli the person 
attending the machine spreads the jute evenly, and as 
tlie clock for regulating, the amount to be spread is 
generally on the breaker the necessity ft>r cnrerul work 
18 apparent. 'J'he root end is spread firet, and the dis¬ 
tance tho next piece overlaps depends upon the weight 
of fibre in tho crop or top cud of the stivak. The jute 
is spread in pieces, and, if it has previously been hand- 
batched, great assistancu may bo given to the feeder if 
the pieces into which the jute is split for that purpose 
are made as near a miifoiTix sizo os possible, .nite 
cards are fed by means of a single roller, termed a shell 
feeding roller,,differing in this lespect from tow caids 
which liave two feeding rollers. Tho following will 
give an idea uf the “hotting” or distance between the 
various parts:—■ 


Distance between— 


Foeduig roller and cylindor, - 



i 

in. 

Shell and cylinder, 

Feeding roller and shell, 

i 

■ to 



15 

to 

16 

w.g 

let Btripper and cylinder, 

10 

to 

13 


Ist worker, - • • - 

7 

to 

10 


,1st stripper and Ist worker, - 

10 

to 

14 


2nd etnpper and cylinder. 

11 

to 

14 

>7 

2ud worker and do., 

8 

to 

11 

9> 

2iid worker and 2nd stripper, • 

11 

to 

14 

if 

Doffer and cylinder, 

12 

to 

14 


Front roller and doffer, - 

10 

to 

14 

if 

Top pressing roller and do., * 

H 

to 

2 * 

ins. 
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'i'he foregoing may serve as a guide, but variatioua to 
a cousider(U)le extent are necessary, owing to the dif¬ 
ferent speeds at which the cards are driven, the length 
into which the fibre requires to be broken, Ac. 'lin 
cylinders are placed below the rollers, under the card, 
for tlie purpose of preventing undue waste, and ai'e 
driven from either the stripper or the worker. These, 
as well as wood covers, should have | inch of space be¬ 
tween them and the rollons. The pressing doffing roller 
is about 7 inches diameter, deeply scratched about 1 inch 
apart. Wooden lags or staves arc used on the cyliuder 
and the other rolfers. The workers, however, are 
sometimes clothed with leather filleting. Care should 
be taken to keep the pins on-the cylinder in proper 
working order, by removing the staves, and having 
them refilled from time to time. No waste should 
be passed through a breaker used for warp yams, or 
even through one used for light weft. The calculations 
ill gonnectioii with cards are similar to those for tow, 
so that it is almost superfluous to repeat examples 
of calculations previously given, except to give a 
general idea of the speed and dimensions of the re¬ 
spective pai'ts. 

We give here a drawing of a jute breaker card, 
made by Messrs Combe, Banxum, & Combe, Limited, 
Belfast, from which the following calculations can be 
followed:— 


If the doffer delivers from below, the respective dis¬ 
tances between it and thefrontroUerand the top pressing 
roller require to be reversed. • 


Cylinder, 

48 

in* 

dia. 

s 

12-66 

Feed roller, 

la 

in* 

9f 

s 

2-618 

Strippers, 

Hi 

in. 

97 


3-01 

Workers, 

8 

in* 

99 


2094 

Doffer, - 

15 

in. 

it 

s 

3-927 

Drawing roller. 

4 

in* 

99 

ss 

1*047 

Delivery roller, 

4i in. 

99 

* 

1-112 


ft. circum. 
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8p««lc, nAJoni, 

■il^lioder^ 

165x24 

22 

Feed roller, 

180x35x25x21 
66x84x 120 

Strippers, 

180x14 

20 

Workers, 

180x36x24 
78 X 120 

Doffcr, 

180x35x24 

78x84 

Drawing roller, 

180x35 

39 


“180 X ■12*56 “2260*80 
= 4*971 X 2*618= 13*014 

= 126 X 3*01 = 379*26 

4 

= 16*153 X 2*094 = . 33*824 

= 23*077 X 3*927 = 90*622 

= 161*538 X 1*047= 169*130 


Delivery roller, 
180x35 



= 161*538 


Draft of Card by Surface Speed, 


X 1112 = 

179*630 _ 
13*014 ~ 


179*630 

13*805 


Draft by Gearing, 


66x84x 120x41 
25x21 x39x 10 


13*805 


Finither Cards.—These cards are full circular for the 
finer sizes of yam, and half circular for the coarser 
sizes.- Full circular c^ds deliver on the same side as 
the feeding roller. Half circular cards deliver on 
the opposite side from the ■ feeding roller. Again, 
whereas- half circular cards have generally only 
two or three pairs of rollers, full circular cards have 
four or five pairs. The sliver from the breaker may 
be supplied to the finisher cards either in cans or 
made into laps Or balls, similar to tow. The latter 
method (forming the ^vers into laps) is the less 
expensive, less w^ste being made, but is open to several 
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objections, one of these being the extra tossing the 
'slivers undergo. The use of cans does away with this 
objection, but is not so simple, and, consequently, it is 
a matter for consideration which method is best suited 
for different places. It is scarcely uecessaiw to point 
out that in either case slivers may break at the hnisher, 
and this occurring with balls is certainly the most diffi¬ 
cult to set right without disarranging the other slivers 
on the balls and making waste. Fmm the following 
uii idea may be formed of the setting of finisher cards:— 


Distance between— 

Feeding roller and oyiiuder, - 
Shell and cylinder, 

Feeding roUer and shell, 
let stripper and cylinder, - 11 
Ist womcr do. - 10 

1 st striiiper and Ist worker, - 11 

2 d do. and cylinder, - 11 
2 d worker do., - 10 

Do. and 2d stripper. • 12 

3d stripper and cylinder, - 11 
3d woreer do., - 11 

3d worker and 3d stripper, 13 
4th stripper and cylinder, - 12 
4th worker and cylinder, - 12 

4th worker and 4tU stripper. 13. 
Doffer and cylinder, - - 13 

Front roller and doffer, - 10 
Top pi-essingroller and cylinder, IJ 


I 


i 

'V 
r> 

to 14 
to 12 
to 14 
to 14 
to 12 
to 14 
to 14 
to .13 
to 14 
to 14 
to 14 
to 14 
to 14 
to 14 
to 2 


11 ). 




w.g, 


ms. 


If the doffer delivexu from below, the respective dis¬ 
tances between it and the frout roller and the top press¬ 
ing roller require to be reversed. 

Tin cylinders are placed under the rollers, as in the 
breakers, and there snould also be between the rollers 
and covers a similar space of | inch. The draft required 
on jute cards is shorter than on those for tow, seldom 
exceeding 20, and not often below 12, on average for 
finisher caixls being 15. We give here a drawing of a 
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jute finisher card made by Messrs Combe, Barbour, & 
Combe, Limited, Belfast, from which the following 
calculations can be followed;— 

Cylinder, - - 48 in. dia. = 12’56 ft oircum. 

Feed roller, - „ = 1'178 „ 

Strippers, - 15 „ = 3‘927 „ 

Woncem, - 15 „ = 3*927 *„ 

• Doffer, - - 15 „ = 3-927 „ 

Drawing roller, 4 „ = 1*047 „ 

Delivery roller, 4^ „ = 1*112 „ 


Surfftoo Speed 

Speed*, Pinions, fta Speed. Cironm. in ft. per min. 


Cylinder, 

165x16 

22 

Feed roller, 

120x40x 25 
150x150 
Strippej-s, 

120x11- 

24 . 

Workers, 

120 X 40 X 24 X 26 X 80 X 72 
76x54x68x96x110 
Doffer, 

120x40x24x25 
76 x64x88 

Drawing roller, 

120x40 
76 ■ 

Delivery' roller, 

• 120x40 

74 


= 120X12*56 =1507*20 

= .5 33 X 1*178= 6*278 

= 55 X 3*927= 215-985 

= 4*349 X 3*927= 17*078 

> 

= 7-974X 3*927= 31-313. 

= 63*158 X 1*047= 66*126 

= 64-864 X 1*112 = 72-128 
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Jute Preparing. 

The ntachiaery for prepaiio^ jute ie similar to that 
used for preparing tow. As jute yam is heavier than 
ordinary tow yarns the machinery is coarser. Ma¬ 
chinery, however, adapted for jute may he used to 
- prepare tow for the same size of yam, and vict versa. 

• In jute preparing the drawing frames now principally 
in use are what are termed push bar or chain drawing 
frames. On page 221 we give a drawing of a patent 
pusii bar drawing frame made by Messrs Combe, llarboiir, 
& Combe, Ltd., Belfast. These enable a much larger 
quantity to bo put over per day than over the ordinary 
fallev. in jute roving frames the falleris still need, but at 
the present moment a leading firm of machine makers 
is aaopHug the push bar also to the roving frame, and if 
they (san do so successfully tliero is no doubt but that 
the faller in jute preparing will be done away with. 

Again, whereas wooden pressing rolleiii are used in the 
flax and tow trade, those are in Sie case of jute substi-, 
tuted for fluted iron rollers for the beuviei* sizes, and 
iron rollers covered with leather for the lighter »8izes. 
The draiving rollers, working with leather pressing 
rollers, may he scratched. Tm* generality of machine 
makers make the drawing rollers of drawings and 
rovings on the irregular fluting principle, or what may 
be called fluted out of pitch. 

The vainous calcurations in connection with the 
drgjving and rosing frames are exactly similar to those 
for tow and machinerj' already, given. We g^ve a 
drawing showing the arrangement of gearing for a jute 
roving frame made by Messrs Combe, Barbour, & 
Cpnibe, Ltd., Belfast, and also an end view drawing of 
a jute roving frame made by the.same Arm, from which, 
on referring to flax preparing, the various calculations 
in connection with these roving frames can be followed. 
The weight of rove is denoteo in the number of ounces 
per 100 yards, or in the number of yards per ounce. 
The most common calculations are for Sodiiig the weight 
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of flliver per 100 yarda to be delivered from the fiuiaher 
/}ai‘d, or toe weight to be spread on the feed sheet of the 
breaker card, either on one yard or during one round of 
the clock, which is driven from the feeding roller of 
the breaker. An example and explanation of the 
above calculations are given in “ Tow Preparing.” The 
following is a similar calculation for finding the weight 
to bo spread on a breaker:—* 


Weight of Rove required 7 ose. per 100 yards. 

Slivers into one, 


»> 


II 


1 

2 

8 

10 


Draft on the roving, 7 

Do. 2nd drawing, 6 

Do. Ist do., 5^ 

Do. finisher card, 16 
Do. breaker, 1 5 

7 X 7 X 6 X 6'6 X 16 X 16 ,, ^ i. 

— 8x10x16 —p®*" 

Bprea<l on the breaker. Wo now ascertain the length 

of tlie clock to be, say, 25 yards in one round. 
As the weight required to bo spread nt the feeder, 
, namely, 152 lbs., is for 100 yards, we have one-fourth 
of this amount for 25 yards, or one round of tlie clock, 
100:25 :: 152 = 88 lbs. to be spread in one round of the 
clock. The quantity of waste estimated to be made 
before reaching the rove must be added in a manner 
similar to that explained in “Tow Preparing.” Allo'wing 

X 100 

8 per cent, for waste, w« have-^^—g = 41'3 lbs. to be 

spread in one round of the clock, and having alreadjy 
ascertained this length to be 25 yards, we can, if 


necessary, find tbo weight per yard thus, = 


41x3 


25 


• = 1-65 


Ibe., or 1 lb. 10^ oz. to be spread on each yard of the 
feeding cloth. , 

Fi'om the nature of the jute fibre, especially if it be 
not well softened, it is very liable to run over the top 
of the gills. Provision should be made in the relative 
speeds of the falls and retaining rollers for the gills to 
pm properly. Unsplit root in me fibre will cause the 
same inconvenience, especially if the gill be intended 
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for finer work. The rising of the fibre above tlie gills 
is much more injuriom in rotary frames than in spiral 
frames, owing to the greater distance between the rollers 
and tho part above me gilb in rotary frames. At the 
same time, root will cause the fibre to be raised up much 
more readily in rotaries. One of the most fi-c«pient 
causes of bad work is the tendency the sliver has to lap 
round the x-oller. If jute arrives in a proper condition 
at the “preparing,” and the rollers are kept in a 
thoroughly clean state, with a polished surface, this may 
be generally avoided. Insomecasesapair of small rollers. 
are fixed, between which the sliver enters on leaving 
the drawing and pressing rollers, and tliese prevent 
lapping. If too small a (juautity of oil, or oil of inferior 
quality, be given to the jute, the sliver plates are apt to 
rust, and mas cause light slivers to break. Great 
attention should bo paid to the relative speeds of the 
delivering boss and delivering roller. It is necessary 
to have sliver cans in a proper state of repair. 

The various calculations of draft and twist standing 
numbers for rovii^ frames are exactly similar to those 
for flax or tow. The most common size of jute rovjng 
trames is that made for a bobbin 10 ins. by 5 ins. 

Jute Spinninq. 

Jute spinning is in every way similar to tow spinning, 
the fi'ames being suitable for either. As the sizes of 
jute yam are generally heavier than for tow, the spin¬ 
ning frames are also coarser. The pitch of the spinning 
“frames used for jute is from 3^ indies to 5 inches, and 
the yams commonly spun on them are as follows:— 
Pitefa. Size of ysTD. 

*3^ to 3| inches, - - - 5 to 7 lb. - 

4 inches, - - - - 8 to 12 lb. 

4J to inches, - - - 10 to 20 lb. 

5 inches, - - - - 20 to 40 lb. 

Owing to the weak nature of jute, as compared with 
good tow, shoiler drafts are required. From the length 
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,and strength of fibre in the rove, theamouut of biiidingj 
and the proper place at which it ehould be most bound, 
be determined. The tension just immediately 
before entering the tin condnctrirs should bo easy, 
without any strain. The rove should not be twisted 
more than is required to make it come off the I'ove iu 
spinning, and jute rove will do with less twist than tow 
rove, o>viug to the moisture it receives in Ixitching, 
which sen'es to hold it together. The mode m 
calculating the draft and twist standing munbere is the 
same as in dry spinning, the gearing being arranged in 
a similar manner. Tim short ndes givoti in dry flax 
spinning feu- finding the dmft from Uio weight of 100 
varcifl of rove, namely, multinlying t!»c weight of drs. 
by <), and dividing by the lbs. per spindle waut<'d. 
apply also to juto. If, however, the weiglit be given in 
onma'S, ^vc have first to ix'duce the weight to di-s. by 
multiplying by 10. 


Examph.-^li we Jiavo 100 yards of rove weighing 
10 <iuncc8, and reejuire draft for yarn 1(5 lbs. per 
spijMlle— 

10 X 16 X '6 „ , „ 

_r^_.-=6draft. 

In light warp8, say, 5 to 7 lbs., this nilo will bo fouiul to 
work correctly; but in wefts, where there is not so 
much twist, the draft will require to be a little shorter. 
In heavy wan* sizes the draft vnl\ require to bo a 
little longer. In heavy weft sizes this lule will be 
found to work correctly. Another rule is given in 
“ Dry Spinning ” to fiD<l the draft withoiU any addition * 
to counterbalance the increased weight caused by 
contraction, leaving any percentage that it may be 
doomed necessary to add. • 

Changing &om one size of yarn to another may be 
done by propoiiion; but, if the difference in the size of 
yam bo great, a relative allowance must be made for 
contraction by twist. In ** Dry Spinning ” is explained 
the way in which to change the drawing roller pinion 
if a suitable change pinion cannot bp obtamed, or if the 
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drawing i^oller piiiiou bo the cliauge pimoii, to 
alfio the stud puiioth 

Tho amount of spinning draft best suited to jute is 
shorter than in tow, although it >vill be commonly found 
that juto spinners use fully as long draft as Hax tow 
spinuei*s; 7 to 0 spinning draft for 7 ll)s» being quite 
common. 

The amount of twist given to Juto yams varies ns in 
tow yarns. Kor 7 lbs. warj) a common twist is at the 
rate of 8^ to for H lbs. smd for 12 lbs. warp and 
upwards at the rate of 8 to 8^ for 3 lbs. Wefts require 
less, say 7 lbs. at the rate of (> to and heitvy sr/.es 
nl the rate of 5^ to G for 3 lbs. On i^oforent e to tlie 
twist table already given, the exact twist per inch fur 
each si^c at thrse rates may be seen. Warps intended 
to bo used double are twisted a littU; less tlmn those 
to be used single, and spinners usunlly twist yarn going 
direct to their oavu looms a shade less than yarn 
intonded for sale. 

We give here a drawing of u jute spinning frame 
made by Messrs Combe, Barbour, & Combe, Lt<lJ 
Belfast, showing the gearing, &c., f\*om whi^li the 
various calculatiojis as to di'aft, twist, <S:c., may be 
followed on referring to ‘‘ Dry Spuming.” 


KEELING. 

Reels for jute yarn are in constmetion similar to those 

f iroviously described for flax and tow yarns. The 
xibbius are made to run peri>endicularly or hori;^ on tally. 
When heavy sizes of yarns are reeled it in essential to 
have them evenly spi’ead by the traverse motion. In 
consequence of the liability of jute yam to vaiy in 
weight to a considerable extent, tho yam must be 
weighed at inteiwals to check the spinning of too heavy 
or too light yarns. If heavy spun yam has to be 
counterbalanced in bundling by spinning yam below 
the proper weight, it makes very uneven cloth, and in 
the case of warps tho light yam will damage its work* 
ing in the looiUi When a new size has begun spiuuiug, 
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Offew cuts, from say six bobbins, should be reeled as 
soon as possible, and any eiTOr in the \veijj;ht cheeked. 
It is liardly necessary to mention that in reelinp^ three 
cuts to ascertain the weight of the yarn, the weight in 
ounces will be foiuid to correspond with the lbs. per 
spindle; three cuts and one ounce l)oing tho one-six- 
teentli pai-t of on<5 spindle Hn<l «>i)C ])onnd weight 
respectively. Faults which should be avoided are 
mentioned m “Keeling” in a previoua part of this book. 
Knots arc more conspicuous ni jute yarn owing to the 
yarn being heavier, necessitating careful supervision to 
prevent imju'oper ones. 

Within •recent years tho macliinc called the roll 
winder has been introduced by jute spiiniers, and it is 
now generally prevalent instead of reeling wai'j) 
yarns to have them made into rolls by means of this 
machine, which is done from the spinning lK)bbinH. 
These rolls arc taken from the H]>iiming mill to the 
warping department and waiiied direct, thus saving 
the process of reeling asjd of winding from the Lank, 
with the co)TOsj)oiidiug ileerease in waste, Ialx)ur, &c. 
Weft jute yarns also are now made into cops direct from 
the spinning bobbin, and are sent to the factoiy* in this 
state, ami manufimturors buy from spinners cops 
and rolls, thus saving themselves the labour in each case 
of coping and warping from the hank. 

We append sketches of each of these machines, which 
are mane by Messrs Combe, Harbour, & Combe, Ltd., 
Belfast. 


Bundling. 

Jute yam is made up in long bundles on stools similar 
to those for dry spun yarns. These stools have 
generally only three pins on each end. A table that 
can be raised by a pinion ami rack will be found vei-y 
convenient, especially for heavy yams. 
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Yarn Table. 
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1 
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11 
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ti 
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1 
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- l4,4iK/ M 

s 

518,400 
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^Hractical treatise 
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1he POWER LOOM and the ART of WEAVl 

All 6«MrCptton« of Toattyro opotfyood by Imvm of Hodtfto*. Ilty^trotbcl 
with DlAfFom*. With Colculatlona ontf liwtraotlon* for Iho Pivduotton 
of Colton, Woolloii, lJn«n» nntf Jnlo PobHoo* 

By ALEXANDER BROWN. 


OPINIONS OF THE FBESS ON SEVENTH EDITION. 

'*li !• not nir|)ri»lnir that to taluAbla « to^t^iook thouM ruo ibfoush so many edition a 
F or yean it ha* \m» (be fuide end coopptnioa of (be i>g«ert00fn tcnlvr ood nwiuffvr, oe well 
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detail, and roaiocia on g:iren for the relative pouttoa of the workiqr p*He to each other Vh 
■uuh a man tier w to make the otody of the booh h)((U/ Inlenotia^ Tte deeeriptioii u yrootly 
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be^ lonoe vf ohedding cone, ibe true ih^ of the cone and iron need in tho iiluhing 
•licraUona. the Irngita of the plaUog orme, oad Ibe dnroUoo ol the nub Tbo lay, witii oU lie 
toilfl of boe, protector, race, Ac., ore liiBy diBomed Ibe i^mlobon of the uptake or 
MOtUag aoilofl, with the risiplw cokoUlioas coimected tbertwitb, ore fully expJuineil To 
the tyre^n loom tuning ibe pongraphe on UtasiAg wiU be found vetry on will obo the 
low btnte given a* to drawins the threoda of kbe warp lor plain, twilled, or i 1 »]iercd gooda. 
TbolltUe book miut prove a very oaUul dmhuoI to ibooe who art eeUrriog the bueAnew of 
looffi tcfidingi or of wtavls^ by power-^tbe more eepfidally Unoo K to tbc luhloo nowodoya 
to pfok op the mere mecbonkal oiwratiODA and to ghw a oittr ofBof io the pniKdploa wbi^ 
underlie oU maddoe movemeoU ‘*-»i>im<uriiiWar .Praia. 

'•Vnok Ita oiotoer end ita dtognau we con reoduy unciisraUAd how ImahMijte iceielorma* 
bon muat be to proctkol worken at (be Tho merit of the book, Independent of ibe 
many good tblngi we could oooeeiastto'itoy empbotoar in Ita lavoor. muat command lor lUaU 
os enteoalva torooUtloib In Ito preaent ravM atoto it to corUla to be oppreditod ouil cos 
nilted 1^ 0 ^ Menito and totio&md Boytoap to many now one ton'*— Mewt Softer. 
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ESSAY ON THE 

DISC AND DIFFERENTIAL MOllgiS 
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TIk litfiDik*' i( i<.MJ«rolMrlicv«fl*tvm> •hvoUbata oo farther iliHiMiltiea HJtl« Uf ro^nii^ 
.riel file iMim*' NieftiuilnwboonK fully kLuUtf U wiUhan* umkred onu <•! thr i,'n »t 
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in cils'ipiiyvltid Tlie Nodud part damlics llw Iwhinii lui a laadr^. dIUi rulee .mil enkhU 
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